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Short abstract 
This thesis provides a complete taxonomic review of South African hermatypic 
Scleractinian reef corals, a description of coral communities on northern Natal 
coral reefs, experiments isolating the influence of the most important abiotic 
factors forcing these communities a nd finally management suggestions for the 
marine reserves within which these r eefs are situated, based on the results of 
the ecological investigation. 
The taxonomic part reviews the ent i re hermatypic scleractinian coral fauna of 
South Africa and Southern Mozambique, including also material from the Atoll 
Bassas da India in the Mozambique channel. 
The study of coral communities on Northern Natal coral reefs revealed major 
differences in the nature of the ree fs and the community structure of the reef 
corals from typical coral reefs i n the Inda-Pacific. The study lead to the 
assumption that wave-action and sed imentation are the most important abiotic 
factors influencing these coral communities. 
These hypotheses were experimentally tested in the field and in the laboratory, 
using indicator species for specific community types, as identified in the 
community study. 
Testing fragment survival of the hard coral Acropora austera confirmed the 
assumption that wave action is an i mportant factor shaping coral communities by 
only allowing this species to domina t e in depths greater than 18m. 
Four hard- and five soft coral spec ies were used to quantify the effects of 
sedimentation on the coral communities. It was demonstrated that long-term 
sedimentation had greater influence on soft corals than on hard corals, leading 
to tissue necroses and local ble aching. These experiments confirmed the 
assumption that sedimentation is a major forcing factor on South African coral 
communities. 
The final part of thesis provides management options for the St . Lucia and 
Maputaland Marine Reserves focussing on conservation of the coral communities. 
The findings obtained in the ecologic al investigation allowed to identify which 
activities in the reserves have to b e controlled in order to minimize damage to 
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This thesis provides an overview of the reef-coral fauna of South 
East Africa and a description of patterns and processes underlying 
coral communities in Maputaland, Northern Natal, South Africa. 
The taxonomy of the entire herm~typic scleractinian hard coral 
fauna of South Africa and Southern Mozambique, including also 
material from the Atoll Bassas da India in the Mozambique channel, 
was reviewed. Four new species in the genus Acropora are 
described. 
A detailed study of Maputaland coral communities revealed major 
differences in the geomorphology of the reefs and coral community 
structure from typical coral reefs in the tropical Indo-Pacific. 
The community study lead to the hypotheses that sedimentation and 
wave-action are the most important abiotic factors shaping the 
communities. These hypotheses were tested in both field- and 
laboratory experiments using indicator species identified in the 
community study for specific community types. 
The hard coral Acropora austera was used to test the assumption 
that wave-action is an important factor shaping coral communities 
by restricting domi ance of this species to depths greater than 
18m. The tested hypothesis was that wave action caused breakage of 
the colonies and thus generated fragments, which could be used for 
asexual reproduction. This in turn would facilitate dominance by 
creating daughter colonies consisting of reattached fragments in 
suitable habitats. The survival of fragments was tested in 
different depths and on different substrata. It was demonstrated 
that fragment survival, colony size and total numbers of colonies 













were significantly correlated with depth, and therefore decreasing 
wave-action. 
Four hard- and five soft-coral species were used in laboratory 
studies to quantify the effects of sedimentation on the coral 
communities. It was demonstrated that long-term sedimentation had 
less influence on hard-cora l s than on soft-corals, which suffered 
a higher incidence of tissue necroses and local bleaching. Short-
term sedimentation on the same species of hard- and soft-corals 
provoked s i milar physiological reactions, characterized by 
decreased production and respiration. The proportion of 
respiration in production increased, however. The effects of 
sedimentation on the energy balance of these cor als was modelled 
from the data obtained during the exper i ment. Sedimentation caused 
the P /R ratios of most species to drop below unity, signal 1 ing 
that the loss of photosynthetic production due to coverage by 
sediment significantly inter fered with t he coral's energy balance. 
These experiments proved that sediment ation is a major factor 
shaping South Af r ican coral communities. 
The final part of the thesis provides management options for the 
St. Lucia and Maputaland Marine Reserves focussing on conservation 
of the coral communities. The empir i cal findings of the ecological 
investigation allowed to identify which activities in the reserves 
have to be controlled i n order to minimize damage to the coral 













Coral communities, as an important part of one of the world's most 
di verse ecosystems, provide an ideal opportunity to learn about 
the functioning of complex biological systems. While tropical 
coral reefs are well studied, much fewer studies exist on 
subtropical coral reefs or coral communities (Crossland, 1988). 
Also, coral studies of any type on the African continent, and 
especially studies on reef - corals, are few and far between 
(Wijsman-Best et al., 1980; Boshoff, 1981; Hamilton & Brakel, 
1984; van Ofwegen & Benayahu, 1992). 
Reef-corals are not only key organisms for ecosystem diversity in 
the tropics due to their reef -building and thus habitat creating 
activity, a fact which meri t s attention in its own right, but 
coral ecosystems also attract large numbers of tourists and have 
thus become important economic factors. 
On the African continent, cor al reefs are only found on the East 
Coast. On the West Coast they are missing due to cold water 
upwelling off South-West and West Africa, and the influence of the 
large Central African rivers ( Schuhmacher, 1991). The southernmost 
reef-coral communities in Africa are found on the Maputaland coast 
in northern Natal at 2 7 ° 50' South. This puts them at the South 
Western extremity of the Inda -Pacific reef-coral fauna and also 
makes them one of the souther nmost reef-coral communities in the 
world. 
The Maputaland 
Reserves, the St. 
coral reefs are situated within two 
Lucia and Maputaland Marine Reserves. 
Marine 
They are 












last five years witnessed a rapid increase in the number of 
visitors . This has prompted concern on the side of conservation 
authorities that degradation of the coral communities might be 
imminent and the need for management options based on a sound 
understanding of the area's fauna and ecology was realized. 
It is the aim of this thesis to provide sufficient information 
about the fauna and the ecology of these coral communities to make 




first detailed description of the area's fauna and 
and processes underlying South African coral 
Part I of the thesis is a detailed taxonomic revision of the 
entire hermatypi c hard coral fauna of South Africa. It also takes 
material from southern Mozambique and the Atoll Bassas da India in 
the Mozambique channel into account. This allows to observe 
gradients in species richness with increasing latitude. The hard 
coral fauna of the area was previously almost unknown, as the few 
existing publications were either based on incomplete collections 
(Wijsman-Best et al., 1980) or full of misidentifications and 
taxonomic errors (Boshoff, 1981; Ramsey & Mason, 1990). 
Part II of the thesis describes the coral communities in relation 
to substratum and environmental factors. This is the part where 
the hypotheses concerning the functioning of the system will be 
developed. 
Part III will use indicator species for distinctive communities as 
described by the community study to test the hypotheses formulated 












Part IV will use all the information obtained in the previous 
parts to assess the status of the South African coral communities, 
to identify areas susceptible to damage and also to identify which 
forms of use are most 1 ikely to damage the coral communities. 












P A R T I 
The fauna: taxonomy 
In this first part of the thesis I will 
give an overview over the sofar almost 
unknown hard coral fauna of South Africa 
and southern Mozambique. Previous records 
are very unreliable due to inaccuracies and 
numerous taxonomic errors. This made a 












THE HERMATYPIC CORAL FAUNA OF SOUTHERN AFRICA. A REVISION WITH 
IDENTI FICATION KEYS 
Abstract 
This chapter gives an overvi e w over the hermatypic scleractinian 
coral fauna known to occur in South Africa. Exept the genus 
Acropora and the families Faviidae and Poritidae, which are 
treated in seperate chapters, all other species are treated in 
detai 1. Short notes are added on species occurring in Mozambique 
but not in South Africa. Add i tionally, an overall identification 
key, leading to genera is prov ided. Where neccessary, further keys 
to the species are added. The paper is based primarily on 
extensive collections of corals from the reef system in Maputaland 
and the Natal coast. Mate r ial from Inhaca Island and the 
Mozambique coast was also taken into account. The South African 
hermatypic coral fauna comprises 90 species, most of which are 
recorded here for the first t ime. The South African coral fauna 
was poorer than the Mozambiquan. The fauna becomes increasingly 
poorer as one moves south down the East Coast of Southern Africa, 
reflecting the fact, that t he reef systems are at the south-













The eastern shores of Africa represent the western boundary of the 
world's largest biogeographical province, the Indo-Pacific. In 
recent years much effort has been put into detecting patterns in 
the distribution of coral diversity and species richness across 
this area (Sheppard, 1987; Sheppard & Sheppard, 1991). The general 
picture is, that the highest diversity exists in the centre of the 
province, in South-East Asia, and decreases towards the edges. 
Irregularities have been detected in the North-East African and 
Arabian region. There, a distinct and very diverse sub-region has 
been detected (Sheppard, 1987; Sheppard & Sheppard, 1991; Jokiel & 
Martinelli, 1992). Three other subregions were described by 
Sheppard & Sheppard (1991), one in the South-West Indian Ocean, 
including the South East African coast. While the Red Sea and 
Western Australia have received considerable attention in terms of 
coral systematics (Sheer & Pillai, 1983; Head, 1984; Veron & 
Marsh, 1988; Sheppard & Sheppard, 1991) the same, however, does 
not apply to the tropical and subtropical East African coast 
(Wijsman-Best et.al. 1980; Boshoff, 1981), with the southernmost 
corner, South Africa, having been almost completely ignored. 
Records that do exist, are unreliable and largely based on 
misidentifications (Boshoff, 1981; Ramsey & Mason, 1990) and a big 
piece in the puzzle of biogeographic regions is thus still 
missing. As long as this has not been filled in, big gaps remain 
in our understanding of coral distribution and we cannot 
appreciate whether South East Africa is really exceptionally rich 












geographical hypotheses (Jokiel & Mart inelli, 1992 ) . 
This study provides a list of all hermatypic coral species found 
i n . South Afr i ca. Notes on the species from the subtropical 
Mozambiquan coas t are also included , al though the 1 ist for this 
area is possibly not complete. Thus it will be possible to 
appreciate the species richness of a sofar largely ignored region 
which, as the southern extreme of hermatypic coral occurrence in 
the Western Indian Ocean, is of great biogeographical 
significance. 
This paper provides not only a l isting of s pecies but also 
identification keys, in order to make it a useful tool in the 
field, away from the desk and theory. 
Material and methods 
Corals were collected on all major reef sites south of the tropic 
of Capricorn. Principal collecting sites were in the Maputaland 
reef system in northern Natal, South Africa . Material from 
Mozambique was collected mainly at I nhaca Island off Maputo and on 
selected sites along the coast (Fig.I). 
This paper is based on observations derived from a collection of 
several hundred specimens located wi th the Oceanographic Research 
Institute in Durban, the South African Museum in Cape Town, the 
Zoological Museum of Tel Aviv Univers ity and material collected by 
the author. It has been complemented by field observations, which 
are indispensibl e in order to allow statements concerning 
morphological variations and the act ual frequency of the species 














-- ~---_!~~~-~- Capricom 
Fig. 1: Overview of South East Africa showing the overall geo-
graphical setting of sample locations along the South 













Corals are among the most plastic animals in terms of their growth 
form, which may vary widely. Correct identification can rarely be 
based on single specimens, even more so if nothing is known about 
the ecological conditions in which they grew. The growth form and 
the shape of the corallum alone may in some instances not be very 
good diagnostic features, as they may vary with age and 
environmental conditions. They are, however, the most apparent 
characters of any specimen and growth form types are, despite all 
variability, still characteristic for most spec i es or genera, at 
least within certain limits. Therefore, the present keys use 
growth form as one of the first and most important differentiating 
tools. This approach was possible as growth forms were found to be 
remarkably uniform on South African reefs. This i s a result of the 
very uniform· environmental conditions reigning around these coral 
conununities (see Part II, Chapter 1 ) . As these keys are based on a 
1 arge col lec;::tion (several hundred specimens) and extensive field 
observations they take into account most of the conunon growth 
variations found in South Africa. Outside the area specified (see 
Fig. 1), even where the same species can be found, these keys may 
in certain instances be only of l imited value, because, due to 
different environmental conditions, the growth forms of the corals 
may vary more widely than given room for in the present keys. In 
this case (and in the case of South African specimens with 
aberrant growth forms), the monographs on generic or familial 
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1 Coral 1 um attached ............................. 2 
1* Corallum unattached ........................ Fungiidae (p.44) 
2(1) Corallum colonial ............................. 3 
2* Corallum solitary ........................... Scolymia (p.63) 
3(1) Corallum branching ............ . ............... 4 
3* Corallum not branching, but may be massive, en-
crusting or plate! ike ......................... 8 
4(3) Branches ending always in a single apical cor-
a~ lite ...................... most species of Acropora (p.29) 
4* Branches never ending i n a single apical cor-
allite .................. . ..................... 5 
5(4*) Branches mostly laterally compressed, thick 
and blunt, often wedge-shaped ................. 6 
5* Branches mostly round o r almost round, tip 
rounded to pointed ..... . ...................... 7 
6(5) Coenosteum covered with wart-like protrusions, 
corallites without septa ................. Pocillopora (p.19) 
Coenosteum not covered with warty protrusions, 
corallites well exsert, with septa ........ Acropora palifera 
7(5*) Corallites hooded, branches blunt ......... Stylophora (p.19) 
7* Corallites hooded or sur rounded by a ring, branches 
thin and pointed ....... . ............. . ... Seriatopora (p.17) 
8(3) Corallum submassive to massive; colonies flat, 
cushionlike hemispherical to spherical ........ 24 
8* Corallum different, usually encrusting or plate-












9(8*) Corallum encrusting or platelike ........... . .. 10 
9* Corallum encrusting to massive , surface smooth, 
ridged or hi l locky ............ . ............ . .. 23 
10(9) Corallum encrusting, sometimes with platelike 
edges or short branches ....... . ............ . .. 19 
10* Corallum platelike; flat growing, funnel-shaped 
vase-shaped or warped ......... . ............ . .. 11 
11(10*) Corallum a flat growing plate, only the centre 
slightly depressed, unifacial, corallites conti-
nuous ......................................... 12 
11* Corallum vase-shaped, funnel-shaped or warped.13 
12(11) Corallites fused to form long parallel val-
leys (Plate 13b) .......................... Pachyseris (p.42) 
12* Corallites not forming valleys but with well de-
veloped costae connecting the centres ..... Leptoseris (p.39) 
13(11*) Corallum a vase or funnel shaped plate, large 
(up to 2m diameter), bifacial, apical corallite 
visible on growing edge ........... Acropora clathrata (p.30) 
13* Corallum unifacial .... . ....................... 14 
14(13*) Corallum regular and funnel-shaped ........... 15 
14* Corallum leaf-like and contorted .............. 18 
15(14) Corallites exsert ..... . ....................... 16 
15* Coral 1 i tes immersed ... . ....................... 1 7 
16(15) Vase or funnel-shaped, sometimes warped, large 
(up to 2m diameter), growing edge smooth, coral-
l ites exser, around 5mm diameter, costae not conti-












17(15*) Funnel-shaped, small ( around 30cm diameter), 
corallites immersed, about lOmm diameter, costae 
continuous between corallites .............. Podabacia (p.53) 
18(14*) Corallum thin, unifac i al, contorted, large, 
corallites well exsert and spiky, dentations 
large and simple, neve r forming branches or 
short columns ......... . . ..... . ... . .. . .. Echinophyl 1 ia ( p. 55) 
18* Corallum similar, also with spiky corallites, but 
sometimes forming short branches or columns .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . Echinopora ( p. 65) 
19(10) Corallum encrusting and thin, edges may be plate-
like, then bifacial, corallites tiny (-2mm), always 
immersed, coenosteum often decorated with small 
humps ...................................... Montipora (p.22) 
19* Corallum encrusting and thick or with branches .... 20 
20(19*) encrusting to submassive with protruding short 
branches or very irregular tubular corallites with 
short corallites grouped around them in form of a 
rosette ........................... some species of Acropora 
20* Encrusting without exsert corallites .............. 21 
21(20*) Encrusting with shallow corallites with conti-
nuous costae ........................... . .......... 23 
21* Encrusting with distinct, deep corallites, costae 
not continuous .................................... 22 
22(21*) Small to medium sized (2-5mm diameter) round 
corallites with typical poritid pattern of septa! 












22* Medium to large corallites (>5mm diameter), septa 
never fused in the poritid pattern .............. 29 
23(21) Encrusting to massive, surface hillocky, cora-
llites plocoid, small (about 3mm), septa! pattern re-
sembling a flower (Plate 8a) .. . . . ......... Psammocora (p.31) 
23* Encrusting to massive, surface smooth or with 
ridges, corallites plocoid, medium to large (3-5mm), 
costae continuous ............. . ......... . ...... Payona (p.37) 
24(8) Massive growth form, skeleton dense and robust .. 25 
24* Massive growth form, skeleton l ight, spongy and 
very porous . .................. . ............. Alyeopora (p.31) 
25(24) Corallites with septa ........ . ................. 26 
25* Corallites without or with only very weak septa .. . 
........ . ........... Astraeopora (p.30) 
26(25) Each coral lite associated with a small, styli-
form pillar (see Plate la) .... . ........ Stylocoeniella (p.15) 
26* Styliform pillar not present .................... 27 
27(26) Massive, corallites of various sizes, 2 shapes, 
septa never fused in gonioporoid or poritid 
pattern .... . .................. . ................. 29 
27* Massive, corallites small to medium (up to 5mm), 
never exsert, mostly round, septa distinctively 
fused in either gonioporoid or poritid pattern .. 28 
28(27*) Corallites medium (around 5mm), gonioporo-id 
pattern of septa! fusion (see Fig.2.) ....... Goniopora (p.31) 
28* Corallites small (around 2-4mm ) , poritid pattern 












29(22*, 27) Corallites plocoid ........................ 30 
29* Corallites other than plocoid ................... 40 
30(29*) Corallites fully fused with compact and con-
tinuous coenosteum ..... . ........................ 32 
30* Corallites only partly f used, coenosteum with 
clearly visible gaps. Corallites very uniform in 
size, round, regular septation, fused in a bead-like 
manner forming rows, leaving large pores, septa 
smooth and regular (Plate 2la) ............ Blastomussa (p.57) 
31(30) Fossa deeper than surrounding coenosteum 
(i.e. immersed, or exsert, but partly immer-
sed) ................... . ........................ 34 
31* Fossa does not reach level of surrounding coen-
osteum (i.e. corallite i s not immersed at all) but 
exsert by more than 1 corallite diameter, 12 septa, 
long, vertical spines on septa,spiky appearance 
.................. . ....... · ............... Galaxea (p.53) 
32(31) Small, plocoid corallites, wall never well 
developed, fully immersed or hardly exsert with 
clear costae thazt are continuous, massive to sub-
massive, also encrusting ........................ 23 
32* Plocoid corallites, wall well developed ......... 33 
33(32*) Small corallites, never wider than 5mm ........ 34 
33* Large corallites, always wider than 5mm ......... 37 
34(33) Always 24 Septa in two clearly distinguished size 
classes ................ . ................... Cyphastrea (p.65) 












or more than 2 size classes ...................... 35 
35(34*) Corallites round and regular , septa in three cycles, 
no true palis, costae present .............. Montastrea (p.66) 
35* Either no costae, or true palis present .......... 36 
36(35*) Corallum very similar to Montastrea, corallites 
with costae, but true palis present ....... Plesiastrea (p.66) 
36* Costae never present, well developed intercalicular 
groove, plocoid to subcerioid, encrusting to 
massive ... . ................... . ............ Leptastrea (p.65) 
37(33) Large (around 10-20mm), mostly well developed 
corallites, round to polygonal, dentations on septa 
mostly conspicuous, less than 40 septa .......... Fayia (p.65) 
37* Large corallites (10-15mm), rarely round but usually 
oblong, in S.A. mostly subcerioid but in Mozambique plo-
coid, more than 40 septa with short dentations ...... . 
. . . . . . . . . . . . . . . . . . . . . . . Horastrea (p.35) 
38(29*) Corallites cerioid ............................. 39 
38* Coral lites other than cerioid .................... 43 
39(38) Fossa very deep, septa smooth, never paliform 
lobes ............................................ 40 
39* Fossa shallower, septa with dentations and pali-
form lobes ....................................... 42 
40(39) Columella present, corallites often very irregular 
in outline ....................................... 41 
40* Columella absent, corallites of regular size and 
shape ... . .. . ...... . · ........................ Coeloseris (p.40) 












stout columella ........ . ............... Gardineroseris (p.40) 
41* About 30 septa, margins with small dentate spines, 
elongate columella ..... . ................... Anomastrea (p.33) 
42(39*) Corallites very regular in size and shape (usually 
<7mm), rounded, true palis always developed .. Goniastrea (p.65) 
42* Corallites often very irregular in size (7-30mm) 
and outline, paliform lobes not always present .. Fayites (p.65) 
43(38) Corallites hydnophoroi d .(Fig. 2) .......... Hydnophora (p.63) 
43* Corallites else than hydnophoroid ............... 44 
44(43*) Corallum meandroid, or tending towards a 
meandroid condition, corallites <25mm wide ....... 45 
44* Corallum different, not meandroid, corallites very 
large (>30mm) and with spiky septa ............... 49 
45(44) Corallum entirely meandroid ..................... 47 
45* Corallum sub-meandroid or plocoid with indi-
vidual corallites forming short series ........... 46 
46(45*) Walls well defined, small to medium sized 
corallites, true palis present ............. Goniastrea (p.65) 
46* Walls wide but low, fossae of varying depth, 
costae continuous between corallites ...... Coscinaraea (p.33) 
47(45) Meander width around 5mm ......................... 48 
47* Meander width much greater than 5mm (around 
15-20mm), walls acute and perforate, septo-
costae well exsert with trabecular linkage, columella 
spongy, valley length very irregular ...... Oulophyllia (p.65) 
48(47) Walls acute, septocostae well exsert, se~ta 












lengths very variable, irregular appearance .. Platygyra (p.65) 
48* Septa with fine dentations, sept ocostae not 
acute, but horizontal, columella platelike, very 
regular appearance .. ........... . ............ . Leptoria (p.66) 
49(44*) Centre of the colony meandroid, becoming 
flabello-meandroid on the edges, whole colony f used 
and compact ...................... . ........... Symphyl l i a ( p. 61 ) 
49* Colonies phaceloid to flabellate ; centres may be 
linked to form series but laterally almost always free; 
most coral l ites are only loosely connected .. Lobophyllia (p.61) 
Phylum Coelenterata Frey & Leuckart, 1847 
Class Anthozoa Ehrenberg, 1834 
Order Scleractinia Bourne, 1900 
Family Astrocoeniidae Koby, 1890 
This is a small family consisting only of a single extant genus. 
Al though in Australia it appears to be very conspicuous on high 
latitude reefs (Veron, 1986), this is not the case in Southern 
Africa. 
Genus Stylocoeniella Yabe & Sugiyama, 1935 
This generally unconunon genus has so far only been recorded from 
Mozambique. 
Stylocoeniella guentheri Basset-Smith, 1890 (Plate la) 
Stylocoenilla guentheri Basset-Smith; Veron & Pichon, 1976; 
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Plate la: Stylocoeniella guentheri, Inhaca Island, x5. 












Only one record from I nhaca Island. Colonies are solid and round 
colonies. Associated with each corallite is a little, styliform 
pillar, which makes this genus easily recognizable. Corallites are 
small with two septal cyc l es. 
Family Pocilloporidae Gray, 1842 
This family is widespread all across the Indo-Pacific and some of 
the species are abundant on almost every reef-system within this 
area. Five species occur in our area. 
Genus Seriatopora Lamarck, 1816 
It is not certain whether this genus occurs at all in South 
Africa, as present records are dubious. It is however frequently 
found from Inhaca Island northwards. In this genus calices are 
typically aligned in rows , which provides a good clue in the f ield 
to disting\lish it from Stylophora . 
. Seriatopora caliendru.m Ehrenberg 
Seriatopora caliendrum Ehrenberg; Veron & Pichon (1976); 
Scheer & Pillai (1983); Sheppard & Sheppard (1991). 
This species is chara cterized by long and narrow, anastomosing 
branches. The corallites are typically hooded or surrounded by a 
raised ring. Branch end are blunt. It has been recorded from South 
Africa (Central Reef Complex, Northern Natal) and Mozambique 
(Bazaruto Archipe l ago). 
Seriatopora hystrix Dana, 1846 (Plate lb ) 
Seriatopora hystrix Dana; Veron & Pichon (1978); Scheer & 












Plate 2a: Stylophora pistillata, 9-Mile Reef, South Africa, xl 












The branches are thinner and much more pointed than in the 
previous species; they a l so anastomose. Colony shape is usually 
neatly round. The branches are very fragile. This species occurs 
from Mozambique (Inhaca Island) northwards. 
Genus Stylophora Schweigger , 1819 
This is also one of the very common genera, especially in the 
Indian Ocean. The exact number of species in this genus is matter 
of ongoing debate, as there seems to be a high degree of local 
endemism (Sheppard & Sheppard, 1991). 
Stylophora pistillata Esper, 1797 (Plates 2 a&b) 
Stylophora pistillata Esper; Veron & Pichon (1976); Sheer & 
Pillai (1983); Sheppard & Sheppard (1991). 
This is one of the most common species on tropical coral reefs in 
the Indian Ocean. In the subtropics however it is not so common. 
In South Africa it typically grows in very smal 1 colonies with 
either narrow, round or flattened, paddleshaped branches. It 
occurs from the Eastern Cape Province (Port Elizabeth) north. 
Genus Pocillopora Lamarck, 1816 
Two species (P. yerrucosa and P. damicornis) occur with certainty 
in our area, the occurance of a third is dubious. They are common 
on all reefs. 
Key: 
1 Branches blunt and markedly bigger than verrucae ............. . 2 
1* Branches often pointed and intergrade with verrucae, which are 












Plate 3a: Pocillopora damicornis, Inhaca Island, Mozambique, x0.3 












2(1) Branches wide and stout, growing upwards with big, irregu-
lar verrucae . . .... .. .. . ............................. P. yerrucosa 
2* Branches vary from narrow and round to wide and paddle-like, 
small verrucae with rough coenosteum ................ P. eydouxi 
Pocillopora da.micornis (Linnaeus, 1758); (Plate 3a) 
Pocillopora damicornis (L.); Veron & Pichon (1976); Scheer & 
Pillai (1983); Sheppard & Sheppard (1991). 
Colonies are small with slender branches. The verrucae, which are 
typical for this genus, are irregular and intergrade with the 
branches. It is somet imes not possible to distinguish between 
verrucae and incipient branchlets. This species is only known to 
occur from Inhaca Island, Mozambique, northwards. It has not yet 
been observed in South Africa. 
Pocillopora yerrucosa (Ellis & Solander, 1786) (Plate 3b) 
Pocillopora yerrucosa (Ell.& Sol.); Veron & Pichon (1976); 
Scheer & Pillai (1983); Sheppard & Sheppard (1991). 
Colonies are usually small, less than 50cm in diameter. Branches 
are short, laterally flattened and upright. Verrucae are regular 
and never intergrade with branches. This is the typical 
Pocillopora of the nor t hern Natal reef system in South Africa: The 
coral is common all along the African east coast, north of 
Transkei. 
Pocillopora eydou.x;i (Edwards & Haime, 1860) 
Pocillopora eydouxi (Ed.& H.); Veron & Pichon (1976). 
The branches in this species are more variable and longer than in 












shaped, the colony tends to be much bigger than in the previous 
two species. Verrucae are smaller than in P.yerrucosa. This 
species has been observed in South Africa but as only small 
fragments were collected its presence still needs to be confirmed 
by further specimens. 
Family Acroporidae Verrill, 1902 
This is the biggest extant coral family encompassing the two 
biggest genera Acropora and Montipora. Their center of diversity 
is in the Indo-Pacific. 
Genus Montipor a de Blainville, 1830 
This genus is conunon accross the Indo-Pacific. It is the second 
biggest hard coral genus. Al though conunon and almost ubiquitous, 
Montipora are easily overlooked, as many species, 
South East Africa, form onl y small or encrusting 
especially in 
colonies. This 
family becomes ecologically more dominant in tropical waters. It 
is likely that the real numbe r of species in this genus in South 
East Africa is under represent ed in this chapter. 
Key: 
1 Corallum totally or mostly glabrous (no tuberculae or 
pap i 11 ae ) ................. . ................................... 2 
l* Tuberculae or papillae pres ent ................................ 3 
2 Corallites funnel-shaped, b ig (around lnun) ...... M.yenosa (p.24) 
2* Corallites flush with reti culum, small (ca. 0.6nun) ............ . 
. ............... M.spongodes (p.24) 












Plate 4a: Montipora venosa, 2-Mile Reef, South Africa, x2. 












3* Tuberculae large, forming verrucae ............................ 6 
4(3) Papillae form a hood over corallites ........................ . 
. ......... M.aequituberculata (p.29) 
4* Papillae do not form a hood ................................... 5 
5(4*) Papillae and tuberculae very regular, selom fuse ........... . 
... ............ M.tuberculosa (p.27) 
5* Papillae and tuberculae fuse regularly, often forming 
ridges perpendicular to growing edge ...... M.monasteriata (p.29) 
6(3*) Verrucae regular, do not fuse often, septa taper towards ... 
centre of corallite ...... .......... M.yerrucosa (p.27) 
6* Verrucae irregular, fuse very often, septa do not 
taper ........................................... M . danae ( p . 2 7 ) 
Montipora yenosa (Ehrenberg, 1834) (Plate 4a) 
Montipora yenosa (Ehrbg.); Veron & Wallace (1984); Sheppard & 
Sheppard (1991). 
The coral lites are immersed or exsert. The coenosteum typically, 
but not always, forms a funnel-shaped pit around the corallite. 
Corallites are relatively b i g (around lmm). The reticulum is 
coarse and in SE-Africa papillae are rarely formed. Growth form 
varies from encrusting to mas sive. This species is recorded from 
South Africa (Southern Reef Complex, northern Natal) northwards. 
Montipora spongodes Bernard, 1897 (Plate 4b) 
Montipora spongodes Bernard; Veron & Wallace (1984) 
Corallum glabrous (without papillae or tuberculae) corallites 
are immersed and widely spa ced. The coenosteum is completely 
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Plate 5a : Montipora verrucosa, 4-Mile Reef, South Africa, x2 












from A.yenosa by its corallites which are flush with the 
coenosteum surface and not surrounded by a funnel-shaped pit. 
Growth form is encrusting to plate-1 ike. Found from South Africa 
(Central Reef Complex, northern Natal) northwards. 
Montipora yerrucosa (Lamarck, 1816) (Plate 5a) 
Montipora yerrucosa (Lam.); Veron & Wallace (1984); Sheppard & 
Sheppard (1991). 
This is one the most easily identified species of Montipora due to 
the very large and regula r verrucae (up to 5mm diameter). 
Corallites are small (0.4-0.6mm diameter), immersed, always 
between the verrucae and with two septal cycles. The growth form 
is encrusting to plate-like, often forming very large colonies. It 
is found commonly from South Africa (Aliwal Shoal, southern Natal) 
northwards. 
Montipora danae Edwards & Haime, 1851 (Plate 5b) 
Montipora danae Ed.& H.; Veron & Wallace (1984); Sheppard & 
Sheppard (1991). 
This species is very close to M.yerrucosa and is principally 
distinguished by its more irregular verrucae and wider range of 
growth forms, from plate-like to massive. Corallites are smaller 
than in the previous species (up to 0.5mm) and never on the 
verrucae. It is uncommon in South Africa (northern Natal) and 
Mozambique. 
Montipora tul>erculosa (Lamarck, 1816) (Plate 6a) 
Montipora tuberculosa (Lam.); Veron & Wallace (1984); Sheppard 












Plate 6a: Montipora tuberculosa, 2-Mi le Reef, South Africa, x2 












Coral lites immersed to exsert and surrounded by papillae. 
Tuberculae of about 1 corallite diameter as well as papillae 
present but these do not fuse as regularly as in the following 
species. Coral lite diameter is around 0. 7mm. Growth form 
encrusting, submassive to plate-like. This is one of the most 
common Montipora species, found from South Africa (Aliwal Shoal, 
southern Natal) northwards. 
Montipora monasteriata (Forskal, 1775) (Plate 6b) 
Montipora monasteriata (Forsk.); Veron & Wallace (1984); 
Sheppard & Sheppard ( 1991). 
This species is close to M.tuberculosa, but its tuberculae and 
papillae often fuse perpendicular to the growing edge. Calices are 
around 0. 6mm. 
bi facial. It 
northwards. 
Growth form is p late-like to massive, plates can be 
is found from South Africa (northern Natal) 
Montipora aeguituberculata Bernard, 1897 (Plate 7a) 
Montipora aeguituberculata Bernard; Veron & Wallace (1984). 
Corallites exsert to immersed, surrounded by thecal papillae, 
which can form hoods. This distinguishes this species from all 
other local Montipora. Growth form is foliose. From South Africa 
(northern Natal) northwards. 
Genus Acropora Oken, 1815 
This is the biggest scleractinian coral genus and is found word-
wide. In South-East Africa some 30 species are encountered, which 
are dealt with in great detail in their own monograph, where an 












Plate 7a: Mont i pora aequituberculata, 2-Mile Reef, South Africa, x2 












The following species were recorded in South Africa: 
Acropora palifera, A. humilis, A. clathrata, A. nasuta, A. tenuis, 
A. millepora, A. austera, A. aculeus, A. latistella, A. danai, A.a.. 
florida, A. horrida, A. anthocercis, A. hyacinthus and four 
hitherto undescribed species (see Part I, Chapter 3). 
The following species were recorded only in Mozambique: 
A. gemmifera, A. monticulosa, A. formosa, A. microphthalma, A. cf. 
striata, A. cytherea, A, nana, A, yalida, A, secale. 
Genus Astraeopora Blainville, 1830 
Only one species of this very conspicuous genus has so far been 
found in our area. 
Astraeopora myriophthalma (Lamarck, 1816) (Plate 7b) 
Astraeopora myriophthalma (Lam.); Scheer & Pillai (1983); 
Veron & Wallace (1984); Sheppard & Sheppard (1991). 
Colonies are massive and mostly hemispherical. Corallites are 
exsert and deep and either lack, or have very rudimentary septa. 
The coenosteum is densely covered by coarse, elaborate spicules. 
Recorded from northern Natal northwards. 
Family Poritidae Gray, 1842 
This world-wide distributed family is a very important member of 
almost every single reef system in the world and some of its 
species are among the dominant frame-builders on Inda-Pacific 
reefs. It is treated in graeter detail in Part I, Chapter 6. The 












Porites lichen , P. solida, P. lutea; P. nigrescens; Goniopora 
djiboutensis, G. crassa, G. somaliensis; Alyeopora allingi, A.a. 
soongiosa. 
Species found exclusively in Mozambique are: 
Porites cylindri ca , P. lobata, P. compressa; Goniopora stokesj, .G... 
lobata. 
Family Siderastreidae Vaughan & Wells, 1943 
This family seems to have its center of diversity in the Arabian 
region (Sheppard & Sheppard, 1991). It could therefore also be 
expected to be well represented in East Africa . Four of its seven 
genera have been found in South East Africa . 
Genus Psammocora Dana, 1846 
This genus was previously included with the Thamnasteriidae, but 
since Veron ( 1986 ) it is generally accepted as a Siderastraeid 
(Veron & Marsh, 1988; Veron, 1990; Sheppard & Sheppard, 1991). 
Psammocora hajmeaua Edwards & Haime, 1851 (Plate 8a) 
Psammocora haimeana Edwards & Haime, 1851; Veron & Pichon 
(1976 ). 
Psammocora nierstraszi Horst, 1921; Scheer & Pillai (1983). 
Psammocora profundacel la Gardiner , 1898; Scheer & Pillai 
(1983); Veron (1986). 
Psammocora superficialis Gardiner , 1898; Veron (1986). 
Sheppard & Sheppard ( 1991) put all the above mentioned species 
into synonymy with P . haimeana. I agree with this step, as 












Plate Ba: Psammocora haimeana , Chaka's Rock, South Africa, xl.5 












drawn between these species. Colonies vary from encrusting to 
massive and are common from the intertidal to greater depths. 
Found from souther n Natal, possibly also Transkei, northwards. 
Genus Anomastrea von Marenzeller, 1901 
The single species in this genus was previously believed to occur 
only in Eastern Africa, but Sheppard & Sheppard (1991) recorded it 
as far north as the Persian Gulf. 
Anomastrea irregul aris von Marenzeller, 1901 (Plate Sb) 
Anomastrea irregularis Marenz.; Veron (1986); Sheppard & 
Sheppard ( 1991) 
Growth form is encrusting to massive . Coral 1 i tes are cerioid and 
small (around 3mm) with numerous (about 30) septa with fine 
dentations. Septa often fuse before they reach the columella, 
which is small. In the intertidal, where it is very common, most 
colonies are rather flat . This species is most common in tidal 
pools and not frequently seen on the subtidal reefs. Calices are 
smal 1, with a deep f ossa and numerous septa, which of ten fuse . 
Found from Transke i northwards. 
Genus Coscinaraea Edwards & Haime, 1848 
This genus is widespread in the Inda-Pacific and common in South 
East Africa. The two species in our region are easily seperated by 
corallite size. 
Coscinaraea monile (Forskal, 1775) (Plate 9a) 
Coscinaraea monile (Forsk.); Scheer & Pillai (1983); Sheppard 












Plate 9a: Coscinaraea monile, 2-Mile Reef, South Africa, xl 












This species is common, particularly on the deeper parts of the 
reefs. Its coral l ites are shallow with wide walls and continuous 
costae between them. Corallites often fuse to form short series, 
but the normal condit i on is monocentric. Growth form is massive, 
usually in low humps. Occurs from northern Natal (Southern Reef 
Complex) northwards. 
Coscinaraea colnmna (Dana, 1846) (Plate 9b) 
Coscinaraea columna (Dana): Veron & Pichon (1980); Sheppard & 
Sheppard (1991). 
The smaller coral 1 i tes and deeper fossae separate this species 
well from C.monile. In C. cloumna most corallites fuse to form 
short series, parallel to the growing edge. The corallite walls 
are narrower and higher than in C.monile and the septa plunge 
steeply into the calyx. This spec i es is more common in South 
Africa than C.monile. Growth form is massive, sometimes with 
almost laminar edges. Columnar growth form (Veron, 1986) was never 
observed in South African specimens. It is found from central 
Natal northwards. 
Genus Horastrea Pichon, 1971 
This genus has been discovered in Madagascar and it seems to be 
confined to the western Indian Ocean. 
Horastrea indica Pichon, 1971. (Plate lOa) 
Growth form massive, usually small colonies, diameter up to lOcm. 
Coralli tes are plocoid to submeandroid on Mozambiquan specimens 
but subcerioid on South African specimens. These situations can 












Plate lOa: Horastrea indica, Inhaca Island, Mozambique, xl 












with septa in three orders and well developed septocostae. This is 
a common coral 
reefs. Found 
in Sout h Africa, especially on sandy areas of the 
from northern Natal (Southern Reef Complex) 
northwards. 
Fami ly Agariciidae Gray, 1846 
The members of this family can be easily identified by the mostly 
poorly defined thecae and continuous costae, which run 
continuously between adjacent corallites and can form very 
attractive pat terns. Growth form varies from massive to 
foliaceous. Al though present on most reefs, they are hardly ever 
common. 
Genus Payona Lamarck, 1801 
This genus is very obvious due to their plocoid corallites which 
are connected by well developed, continuous costae, which often 
create a strikingl y beautiful pattern. 
Payona clayus (Dana, 1846) (Plate lOb) 
Payona clayus (Dana); Veron & Pichon (1980); Veron (1986). 
This species can easily be ident i fied by its small, shallow 
corallites (2-3mm ) , which give the corallum a very smooth 
appearance. Septa tend to radiate fro~ the centre of each 
corallite. There are no ridges developed as in the other two 
species. Growth form massive, columnar or laminar. From northern 
Natal northwards. This i dentification requires further verification. 
Payona minuta Wells, 1954 (Plate lla) 













Plate lla: Pavona minuta, 2-Mile Reef, South Africa, x5 












Sheppard & Sheppard (1991). 
This species has even smaller corallites than P.Clayus (around 
2mm). It has more exsert septocostae than the previous species and 
they tend to run more parallel . The colonies often form wide 
ridges. Rare. From northern Natal northwards. This identification 
Payona decussata (Dana, 1846) (Plate llb) requires further verification 
Payona decussata (Dana); Veron & Pichon (1980); Veron (1986); 
Sheppard & Sheppard (1991). 
The numerous acute ridges formed by this species on the surface 
make it easily ident i fiable. Extremes in growth form vary f ram 
almost flat t o almost totally composed of bifacial fronds. 
Corallites are well spaced with continuous costae. Corallite 
diameter around 3mm. Not recorded in South Africa. Mozambique 
only, but common in sheltered areas on Inhaca Island. 
Payona ma l diyensis (Gardiner, 1905) i s a further species occurring 
commonly in Mozambique from Inhaca Island northwards, but not in 
South Africa. It is easily identified by its large, plocoid 
coral 1 i tes and co l umnar colonies often growing to several metres 
in diameter. I t is not illustrated as no museum material was 
available. 
Genus Leptoseris Edwards & Haime, 1849 
The corals of t hi s genus are characteristically foliaceous and 
typically found in the deeper areas of the reefs. 
Leptoseris explanata Yabe & Sugiyama , 1941 (Plate 12a) 
Leptoserjs explanata Yabe & Sugi yama; Veron & Pichon (1980) ; 












Plate 12a: Leptoseris explanata ~ 4-Mile Reef, South Africa, x0.5 












This coral is easily identified by its foliaceous growth form and 
the large, widely spaced, outwardly inclined corallites, which are 
connected by continuous septocostae, most of which run parallel to 
each other and perpendicular to the growing edge. The septocostae 
are arranged in alternating size classes. The species is not rare, 
but generally confined to depths below 20m or shady places at 
lesser depths. It is found from northern Natal northwards. 
Genus Gardineroseris Scheer & pillai, 1974 
There is only one species in this genus, which is widespread in 
the Indo-Pacific. 
Gardineroseris planulata (Dana, 1846) (Plate 12b) 
Gardineroseris planulata (Dana); Veron & Pichon (1980); Scheer 
& Pillai (1983); Veron (1986); Sheppard & Sheppard 
(1991 ) . 
This species is characterised by small,(3-5mm) very irregular and 
deep cal ices with about 50 septa, which show various degrees of 
fusion. The growth form is massive and colonies may grow to 
considerable size, sometimes a metre or more in diameter, although 
most colonies are small. This species 
on most reefs from northern Natal 
northwards . 
is not common, but present 
(Southern Reef Complex) 
Genus Coeloseris Vaughan, 1918 
There is only one species in this genus, which has previously only 













Plate 13a: Coeloseris mayeri , Inhaca Island, Mozambique, x2 












Coeloseris mayeri Vaughan, 1918 (Plate 13a) 
Coeloseris mayeri Vaughan; Veron & Wallace (1980) ; Veron 
(1986 ) . 
This species is very conspicuous due to its deep, polygonal 
calyces with thin and acute thecae, smooth septa and missing 
columellae. On first sight it resembles the faviid Goniastrea, but 
can be told apart by t he different structure of the septa, these 
being only finely granulated or smooth in Coeloseris and missing 
the paliform lobe, which is typical for Goniastrea. The colonies 
are massive and can attain a large size. It is rare and occurs 
from northern Natal (Southern Reef Complex) northwards. 
This identification requires further verification. 
Genus Pachyseris Edwards & Haime, 1849 
The typical feature of this genus are the long meandroid valleys 
without seperated centres, which g i ves the corals their conunon 
name "disc-coral" . It is debatable whether there are two or only 
one species in the genus (Veron & Pichon, 1980; Sheppard & 
Sheppard, 1991) . 
Pachyseris speciosa (Dana, 1846) (Plate 13b) 
Pachyseris speciosa (Dana); Veron & Pichon (1980); Veron 
(1986); Sheppard & Sheppard (1991). 
?Pachyseris rugosa (Lamarck, 1801); Veron & Pichon (1980); 
Scheer & Pillai (1983): 
Sheppard & Sheppard ( 1991) merged the two species in this genus 
P.speciosa and P.rugosa . Material from South East Africa does not 
allow conunent on t he validity of the argument, as the species are 












recognized by the long valley s, which may be contorted or very 
straight. It is very rare in South Africa and confined to the deep 
parts of reefs. Sof ar it has been recorded from northern Natal 
(Central Reef Complex) northwar ds. 
Family Fung iidae Dana, 1846 
All exept one member of this family are free living, unattached 
discs. They are common in some parts of the reefs. In South Africa 
they can be found in greatest abundance on the deep parts of the 
reefs. From Inhaca Island northwards there is a great increase in 
their diversity. 
Key: 
1 Corallum free-living ......................................... 2 
l* Corallum attached & funnel s haped .............. Podabacia (p.53) 
2(1) Corallum solitary or with only a few interconnected 
polyps lying in a central groove; septa very long and 
radiating ...................................................... 3 
2* Corallum colonial, numerous polyps scattered over the 
surface, septa short and peta loid ............. Polyphyllia (p.50) 
3(2) Disc distorted into secti ons due to incipient 
asexual budding .................................. Diaseris (p.48) 
3* Disc in one entity ............................................ 4 
4(3) Disc roundly oval, with on e central gastral cavity .......... 5 
4* Disc elongated with a few ga stral cavities in the central 
groove and also between lateral septa .......... Herpolitha (p.50) 
5(4) Corallum small (20-40mm) with fine septal teeth 












Plate 14a: Cycloseris cyclolites, 4-Mile Reef, South Africa, xl.5 












5* Corallum large, with coarse septa! teeth and costal spines ..... 
. . . . . . . . . . . . . . . . . . . . . . . Fungi a ( p. 4 8 ) 
Genus Cycloseris Edwards & Haime, 1849 
Solitary, mostly neatly round or slightly oval. They can be easily 
told apart from the other fungiids by their smooth septa, 
unperforated discs and generally smaller size. 
Cycloseris cyclolites (Lamarck, 1801) (Plate 14a) 
Cycloseris cyclolites (Lam.; Veron & Pichon (1980); Scheer & 
Pillai (1983); Veron (1986); Sheppard & Sheppard (1991). 
This is the most common spec i es in South Africa, with a circular 
disc, concave to flat unders urface and a strongly convex upper 
surface. The mouth fossa is e l ongate. Costae are well developed on 
the peripheral part, but thin in the centre. Common in northern 
Natal and Mozambique. 
Cycloseris costulata (Ortmann, 1899) (Plate 14b) 
Cycloseris costulata (Ortm.); Veron & Pichon (1980); Scheer & 
Pillai (1983); Veron (1986); Sheppard & Sheppard (1991). 
The undersurface is mostly f lat to slightly concave, the upper 
part is only arched around the fossa, but flat on the edges, 
unlike the previous species, where the whole upper part is convex. 
The mouth fossa is elongate . Common in northern Natal, South 
Africa~ 
Cycloseris marginata (Boschma, 1923) (Plate 15a) 
Cycloseris marginata (Bos chma); Scheer & Pillai (1974); Veron 













Plate 15a: Cycloseris marginata, 7- Mi l e Reef, South Africa, xl 












The shape is more irregular and corallites tend to be smaller and 
.~ '_,. 
less calcified than in the previous two species. The undersurface 
is convex with a clear attachment scar in the centre. The upper 
surface is flat to slightly concave. Uncommon, from northern Natal 
northwards. 
Genus Diaseris Edwards & Haime, 1849 
Of this small genus, which is related to Cycloseris (Veron, 1986), 
only one species is found in South Africa. The species in this 
genus reproduce asexually by autotomy (Veron, 1986), which also 
provides a good identification clue, as most coral la are either 
incomplete or busy forming wedge shaped daughter colonies, ready 
to break off. 
Diaseris distorta (Michelin, 1843) (Plate 15b) 
Diaseris distorta (Michelin); Veron & Pichon (1980); Veron 
(1986). 
The specimens found in South Africa were small, with a diameter 
around 3cm. They consist of three fan-shaped segments of unequal 
size. The mouth fossa is e l ongate and at the junction of the 
segments. Septa are unequal. This species is apparently rare in 
South Africa and was only found on the deep parts of the reefs in 
northern Natal (Central Reef Complex). 
Genus Fungia Lamarck, 1801 
All Fungia species consist of free-living discs. They are 












Plate 16a: Fungia ( Pleuractis) scutaria, 4-Mile Reef, South Africa·, x0.5 












genus is large and diverse, d i vided into five distinct subgenera. 
Only one is found in South Afr i ca. 
Subgenus Pleur actis Verrill, 1864 
One species of this genus is found in South Africa. It is the most 
common and conspicuous of all l ocal Fungiidae. 
Fungia CPleuractisl scutaria Lamarck, 1801. (Plate 16a) 
Fungia CPleuractis) scutar ia Lam.; Veron & Pichon (1980); 
Scheer & Pillai (198 3 ); Sheppard & Sheppard (1991). 
Corals are elongate, thick and heavy. The primary septa bear 
characteristic lobes, where tentacles originate in the live 
animal. Septa are finely serrated. Diameter up to 20cm. Very 
common on all reefs in northern Natal. 
The subgenus Danafungia is only found in Mozambique with one 
species (Fungia CDanafungial scruposa Klunzinger, 1879, Plate 
16b). It is easily recogn i zed by its spiny and irregular 
appearance. Also the subgenus Verillofungia is only found from 
Inhaca Island nortwards (Plate 17a), with one species (Fungia 
CVerillofungial concinna Verrill, 1864) sofar recorded. It is very 
regular in appearance, with c l early alternating septa and costae. 
The septa! and costal spines o f Verillofungia are smaller and more 
regular than in Danafungia (Veron, 1986). Other free-living 
fungiid genera found only in Mozambique are Herpolitha (Plate 17b) 
and Polyphyllia (Plate 18a), Both are colonia. Polyphyllia is 
easily recognized by its numerous evenly distributed, small 












Plate 17a: Fungia (Ve r illofungia) concinna, Inhaca Island, Mozambique,xO.: 












Plate 18a: Polyphyllia talpi na, Inhac  Island, Mozambique, x0.75 












with a central groove and sometimes lateral grooves . Coralla are 
often long and distorted. 
Genus Podabacia Edwards & Haime, 1849 
Thi s is the only attached genus within the Fungiidae found in 
South Africa. 
Podabacia crustacea (Pallas, 1766) (Plate 18b) 
Podabacia crustacea ( Pallas); Veron & Pichon (1980); Scheer & 
Pillai (1983); Sheppard & Sheppard (1991). 
Foliaceous, unifacial, in South Africa mostly forming vasiform 
colonies. Cal ices are around 4mm diameter and wel 1 seperated, 
often (especially in smaller colonies) a central corallite can be 
distinguished. Septa and costae alternate in height and thickness 
and are dentate. This species is uncommon and only found on deep 
or shaded parts of the reefs. From northern Natal (Southern Reef 
Complex) northwards. 
Family Oculinidae Gray, 1847 
There is only one zooxanthellate genus in this family (Sheppard & 
Sheppard, 1991), which is common in South Africa. 
Genus Galaxea Oken, 1815 
This genus is typical of high latitude reefs and turbid 
environments, where it is common al l over the Indo-Pacific (Veron, 
1986). 
Gala.x;ea fascicularis (Linnaeus, 1767) (Plate 19a) 












Plate 19a: Galaxea fascicularis, 2-Mile Reef, South Africa, xl.5 












Pillai (1983); Sheppard & Sheppard (1991). 
This species is very distinctive due to i ts markedly exsert, 
plocoid, large corallites. Growth form is sub-massive and colonies 
are up to SO cm in diameter. The color of the 1 i ving an i mal is 
bright green wi th stri kingly white tentacles. Common from northern 
Nat al northwards . 
A second species , Gala.xea astreata (Lam.), with smaller corallites 
and a different growth form (submassive to columnar) is only found 
from Inhaca Island northwards (Plate 19b). 
Family Pectiniidae Vaughan & Wells, 1943 
Only one genus occurs in South Africa, but in Mozambique two 
gen era of this family occur. 
Genus Echinophyllia Klunzinger, 1879 
Echinophyllia aspera (Ellis & Solander, 1786 ) (Plate 20a). 
Echinophyll i a aspera (Ell.& Sol.); Veron & Pichon (1980 ) ; 
Veron (1986); Sheppard & Sheppard (1991). 
Colonies are encrusting to foliaceous, often with a thickened 
centre. Growth form very variable. Corallites vary from immersed 
to exsert and almost tubular. Septa and costae strongly dentate. A 
typical pit to the left and right at the insertion of each new 













Plate 20a: Echinophyllia aspera, 2-Mile Reef, South Africa, xl.5 












Oxypora lacera (Verrill, 1864) is another member of this family, 
which is present only in Mozambique. It is very similar to 
Echinophyllia, but lacks the characteristic insertion pits at the 
origins of new septo-costae (Veron, 1986) (Plate 20b). 
Family Mussidae Ortmann, 1890 
Members of the family Mussidae are characterized by heavily 
calcified coralla with thick septa, which are adorned with very 
big, simple and conspicuous spines. The l i ve animals are often 
very colourful and in all cases very fleshy. 
Genus Blastomussa Wells, 1961 
This is a small genus and, physically, the polyps are also the 
smallest within the Mussidae. The corals are easily identified by 
the usually incomplete fusion of the corallites. 
Blastomussa merleti (Wells, 1961) (Plate 21a ) 
Blastomussa merleti (Wells); Veron & Pichon (1980); Scheer & 
Pillai (198 3 ); Veron (1986); Sheppard & Sheppard (1991). 
South African colonies are mostly flat and phaceloid to plocoid. A 
cerioid condition, as reported from Sheppard & Sheppard (1991) 
from the Red Sea, was not observed in South East Africa. 
Corallites are around 6mm diameter and often fused in a bead-like 
manner. Living polyps are often extended by day and have striking 
colours: red, green or brown or combinations of these colours. 












Plate 2la: Blastomussa merleti, 2-Mile Reef, South Africa, xl 












Genus Acanthastrea Edwards & Haime, 1848 
This is a very common genus on most reefs in the region. It may in 
some instances be difficult to identify due to similarities to 
favi id genera such as Fayites. However the septal structures of 
Acanthastrea are typically mussid, being thick and heavily armed 
with simple spines. 
Acanthastrea echinata (Dana, 1846) (Plate 2lb) 
Acanthastrea echinata (Dana); Veron & Pichon (1980); Scheer & 
Pillai (1983); Sheppard & Sheppard (1991). 
Corals are massive , usually forming flat colonies. Corallites are 
big ( 10-20mm) and shallow. Septa are str9ngly spined as are the 
costae. In the l i ving animal the spines show through the tissue as 
concentrical rings around the calyces. There are two colour morphs 
in the area, red and green. The species is found from the 
intertidal to the deep subtidal and is everywhere · common. It is 
found from southern Natal and Mozambique northwards. 
Acanthastrea simplex (Crossland 1948) (Plate 22a) 
Symphyllia simplex Crossland 1948; Boshoff (1981) 
?Acanthastrea hillae Wells (1955); Veron & Pichon (1980) 
Thi s species is easily separated from A. echinata by the larger 
size of its corallites (10-40mm). The corallites are cerioid and 
pol ygonal. Septa are in two orders, both of which reach the 
col umella and bear regular dentations, the size of which 
cor responds to the s i ze of the septa. All septa are exsert and 
those of adjacent corallites join. Colonies are usually small, 
consisting only of a few corallites. This species is certainly 












Plate 22a: Acanthastrea simplex, Inhaca Island, Mozambique, xl.7 












smaller corallites and septal dentations. It is also close, 
possible synonymous with A. hillae Wells, but more material is 
needed to conf i rm this assumption. 
Genus Symphyllia Edwards & Haime, 1848 
Onl y one species occu rs in our region and is quite common. This 
genus is easily recognized by its very big, meandroid corallites. 
Symphyllia yalenciennesi Edwards & Haime, 1849 {Plate 22b) 
Symphyllia yalenciennesi Ed.& H.. ; Veron & Pichon ( 1980); Veron 
(1990). 
This species is easily identified by its large ( around Scm), 
meandroid coral lites. Colonies are never big, achieving a diameter 
of up to 30cm. The l iving animal is often vividly coloured, with 
bright centres. Colours vary from red to green. The species is 
common on the deeper reefs. South Africa and Mozambique. 
Genus Lobophyllia Blainville, 1830 
There are two species, L. corymbosa (Forskal) (Plate, 23a) and .L...... 
hemprichi (Ehrenberg ) , which only occur from Mozambique north, but 
are absent in South Africa. Corallites in L. corymbosa are smaller 
than in A. hemprichi and never reach a similar degree of 
meandrisation. L. corymbosa hardly exceeds a tristomodeal stage, 
whi le L, hemprichi often forms long meanders. The individual 
coral 1 i tes (or series of coral 1 i tes) are often not attached to 
each other, which may lead to colonies falling apart and forming 












Plate 23a: Lobophyllia corymbosa, Inhaca Island, Mozambique, x0.5 












Genus Scolymia Haime, 1852 
This is one of the few solitary, but attached hermat ypic corals. 
It is easily identified by the large, solitary polyps. 
Scolymia cf, yitiensis Brueggemann, 1877 (Plate 23b) 
Scolymia yitiensis Bruegg.; Veron & Pichon (1980); Veron 
(1986). 
The corallum is a solitary corallite, disc-shaped, about Scm in 
diameter. Extratentacular budding often produces one or two small 
daughter colonies attached to the side of the bigger corallum. 
Colour is usually a vivid green. Common but often overlooked. So 
far recorded from southern Natal (Aliwal Shoal) northwards. 
Family Merulinidae Verrill, 1866 
One genus occurs in South Africa, a second one is onl y found from 
Mozambique nort hwards . 
Genus Hy<inophora Fisher de Waldheim, 1807 
This genus is unique in its possession of hydnophoro i d corallites. 
Only parts of the thecae are raised and, together with attendant 
septa,form the so called "hydnae", which gave the genus its name. 
This genus used to be considered as belonging to the Faviidae 
until Veron ( 1986) grouped it with the Merulinidae, where it has 
remained so far (Veron & Marsh, 1988; Sheppard & Sheppard, 1991). 
Hy<inophora exesa (Pallas, 1766) 
Hydnophora exesa (Pallas); Veron et al. ( 1977); Scheer & 












· Plate 24a: Hydnophora microc onos, 9-Mile Reef ,South Africa, xl 












Large hydnae (3-4mm diameter), which fuse to form r idges. Septa 
mostly in one order, but sometimes a second order is present. 
Septa are dentate. Growth form is massive to ramose . Common from 
northern Natal northwards. 
Hycinophora microconos (Lamarck, 1816) (Plate 24a) 
Hydnophota mi croconos (Lam.); Veron et al. (1977); Scheer & 
Pillai (1983); Veron (1986); Sheppard & Sheppard (1991). 
Smaller hydnae (2-3mm diameter), which do not fuse t o form ridges. 
Septa in two orders. Second order septa do not reac h the top of 
the hydnae; first order septa are flattened at the top , giving a 
star-shaped appearance. Growth form massive to columnar. Less 
common than the previous species. From northern Natal northwards. 
Another species in this family Merulina ampliata (Ell. & Sol., 
1786) occurs only in Mozambique. It is easily identified by long 
valleys (Plate 24b) and a lamellar, often contorted g r owth form. 
Family Faviidae Gregory, 1900 
This important and big family is treated in greater detail in Part 
I, Chapter 3. It is represented in South Africa and Mozambique by 
the following species : 
Favia favus, F. pal 1 ida, F, speciosa, F, l axa, F. matthai, f..... 
rotu.mana, F, stelligera; Fayi tes pentagona, F, abdita, F, 
complanata, F, peresi, F, flexuosa, F, halicora; Ggniastrea 
pectinata, G, ret i formi s, G, edwardsi; Platygyra daedalea; 












Plate 25a: Gyrosmilia interrupta, 9-Mile Reef,South Africa, x2 
.. 













Plesiastrea versipora . 
E. hirsutissima; Montastrea aonuligera; 
The following species are only found in Mozambique: Leptoria 
phrygia; 
curta. 
Echinopora lamellosa; Leptastrea bottae·; 
Family Caryophylliidae Gray, 1847 
Montastrea 
This a family of mostly ahermatypic corals, only one of six 
subfamilies being hermatypic (Veron, 1986). 
Genus Gyrosmilia Edwards & Haime, 1851 
Gyrosmilia interrupta (Ehrenberg, 1834) (Plate 25a) 
Gyrosmilia interrupta (Ehrbg.); Scheer & Pillai (1983); Veron 
(1986); Sheppard & Sheppard (1991). 
Colonies are massive , typically hemispherical and reach diameters 
up to 40cm. Valleys are long and centres are not separated. Septa 
from adjacent valleys do not fuse, but a fine intercalicular 
groove is maintained. Septal edges and sides are smooth. No 
columella. The colour of the living animal is choco l ate brown to 
brown with a greenish hue. This species i s common in northern 
Natal and Mozambique. 
Family Dendrophylliidae Gray, 1847 
This large family includes both zooxanthel l ate hermatypic genera 
and azooxanthellate ahermatypic genera. The latter are common all 












former occur only in the warm waters of northen Natal and 
Mozambique. 
Genus Turbinaria Oken, 1815 
This is a widely distributed and common genus. It is common in 
high latitudes in Australia a nd Africa (Veron, 1986). 
Turbinaria mesenterina (Lamarc k, 1816) (Plate 25b) 
Turbinaria mesenterina (Lam.); Veron & Pichon (1980); Veron 
(1986); Sheppard & Sheppard (1991). 
Colonies are typically vasiform plates, in extreme cases flat 
plates, with a diameter of u p to 1.Sm. Corallites are exsert, 
large (3mm calyx diameter). The colour of the living animal is 
brown but the growing edge is o ften white. 
Genus Tubast raea Lesson, 1829 
There is only one species in t h is genus, which can be considered 
hermatypic (Schuhmacher, 1984) . It is distinguished from the genus 
Dendrophyllia, which is very s i milar, by the fact that only in 
young corallites do septa fuse according to the Pourtales plan 
(Veron, 1986). 
Tubastraea micraothus (Ehrenbe r g, 1834) (Plate 26a) 
Tubastraea micranthus (Ehr bg.); Scheer & Pillai (1983); 
Schuhmacher (1984); Veron (1986); Sheppard & Sheppard 
(1991). 
Colonies are dendroid and up t o lm tall. Corallites are large, 












Pl ate 26a: Tubastraea micranthus, Inhaca Island , Mozambique, x0.25 












colour of the living animal is green to black. Typically only 
found in deep areas. Rare in South Africa and Mozambique. 
Genus Dendrophy llia Blainville, 1830 
This is an essentially ahermatypic genus, which is however found 
very frequently on reefs. Therefore it is included in this 
chapter. Differences between it and the genus Tubastraea are 
discussed above. 
Dendrophyllia cf, robusta Bourne, 1905 (Plate 26b) 
Dendrophyllia robusta Bour ne; Scheer & Pillai (1983); Sheppard 
& Sheppard (1991). 
The colonies are 




usually low clumps, with very large corallites. 
septal fusion following the Pourtales plan is 
in mature polyps. Living colonies are often 
The 90 species found in South Africa and the 115 found in 
subtropical Mozambique are 




at least for South 
Africa, as no detailed study on this area has yet been published. 
Records from Mozambique in Boshoff (1981) are dubious, as most of 
them are misidentifications or invalid synonyms were used. 
Subtropical South East Africa has a very rich coral fauna, which 
is comparable to other faunas in the western Indian Ocean 
(Sheppard, 1987), but it seems to be poorer than the eastern 












In this study more species of coral were found in subtropical 
southern Mozambique ( 115) than have been recorded f rom tropical 
East Africa (112 in Sheppard, 1987). This is comparable to a 
similar increase in species richness in the Northern Red Sea (134 
in Sheppard, 1987). It is hard to believe that peripheral, 
subtropical areas should be richer in species than the tropical 
centre. I therefore believe that the relative paucity of species 
in tropical East Africa merely reflects a lack of research rather 
than an actual lack of diversity. 
The hermatypic coral species richness in South Africa declines 
very steeply from northern Natal, where 90 species are present, to 
central Natal, where only about 10 species can be found. Al iwal 
Shoal, which provides roughly the same habitats as the Maputaland 
Reef Complexes in northern Natal, does not harbour any reef coral 
communities, but only isolated colonies of about 10 species. It is 
possible , that the lack of any suitable substratum over more than 
500km coupled wi th freshwater and silt input by the Umfolozi, the 
Tugela and numerous other rivers form a barrier not allowing the 
majority of species spreading into central and southern Natal. 
Al ong the Transkei coast only about 5 species of hermatypic corals 
are found. Thi s number declines further in the Eastern Cape, where 
only one species, Stylophora pistillata, is occasionally found as 












A REVISION OF THE HARD CORAL GENUS ACROPOHA Oken, 1815 
(Scleractinia: Astrocoeniina: Acroporidae) IN SOUTH-EAST AFRICA 
Abstract 
In this monograph all species of the scleractinian coral genus 
Acropora presently known to occur in South East Africa (denoting 
the African coast south of the Tropic of Capricorn, and including 
the Atoll Bassas da India in the Mozambique channel) are reviewed. 
Twenty three species are discussed, most . of whichs are of wide 
Inda-Pacific distribution. Field and laboratory characteristics of 
all species are described in detail. Species richness in southern 
Mozambique is much higher (23 species) than in South Africa (14 
species), probably due to the higher ecological differentiation of 
Mozambiquan reefs. The Acropora fauna of the Atoll Bassas da India 
is similar to that found in Mozambique but with two species A.... 
paniculata and A. cf. striata, which have not yet been found on 
the African mainland coast. Compared to other reef al areas in 














The genus Acropora is the biggest scleractinian genus with no less 
than 364 nominal extant species (Veron & Wallace, 1984). Over most 
of the Indo-Pacific it is one of the most common and ecologically 
important genera to occur in coral communities (Wallace, 1978). 
The South East African coast, from the Tropic of Capricorn in the 
north to Transkei in the south, constitutes the extreme western 
and southern boundary for Indo-Pacif ic Acropora and therefore 
merits special attention. This area also experiences the 
transition from tropical to sub-tropical conditions, and it is of 
great biogeographical interest. Only one species, Acropora 
africana (Brook, 1893, type locality: South Africa, "Cape of Good 
Hope") has so far been described from the South East African coast 
and the whole region has largely been neglected in systematic 
coral research. 
However, extensive coral communities occur in Mozambique and in 
northern Natal in South Africa , wherein Acropora species are 
important community members. 
South East Africa, being situated in the extreme west of the 
Indian Ocean fauna! province, forms a cul-de-sac for species 
arriving at its shores as no currents, which would provide 
transport for larvae, lead immediately back into warm waters. 
However, a one-way transport exists for larvae or rafting adults 
in the headwaters of the forming Agulhas current, moving 
southwards in the Mozambique channel. Theoretically, the South 
East African species would have arrived either by moving down the 












Madagascar via Bassas da India and Europa Island by the current. 
Thi s isolation is a situation favouring the development of local, 
pe r ipheral endemism ( Rosen, 1988). 
This chapter invest igates the Acropora fauna of Southern 
Mozambique, South Africa and, to a very 1 imi ted extent, of the 
Atoll Bassas da India in the Mozambique channel between Mozambique 
and Madagascar , with a view to increasing the understanding of the 
biogeography of this genus. 
Material and Methods 
Collecting was done to a very detailed level along the South-East 
African coast (Fig. 1). Collecting sites were on lnhaca Island, 
off Maputo in southern Mozambique, and on The Northern. Central 
and Southern Reef Complexes in northern Natal, where extensive 
coral communities occur (Bosh ff, 1980, 1981 ) . A casual collection 
was brought back from Bassas da India by two expeditions launched 
by the Oce.anographic Research Institute in Durban. 
In the 1950's and 60 's a large collection of corals was gathered 
by Dr. P. Boshoff mainly from lnhaca Island and the coast of 
southern Mozambique (Fig.3). His collection and publications 
(Boshoff, 1980, 1981) are reviewed here to provide up-to-date 
taxonomic information about Acropora in southern Mozambique. 
In South Africa large coral assemblages occur on submerged fossil 
dune systems along the Maputaland coast (Boshoff, 1980, 1981; 
Ramsey and Mason, 1990). These reefs form the southernmost limit 
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Fig. 1: Overview of South East Africa showing the overall geo-
graphical setting of sample locations along the South 
African and Mozambiquan coast, as well as the Atoll Bassas da 











































Fig. 2: The reef system off the Maputaland coast in northern 
Natal, RSA. Coral communities grow on fossilized dunes 
parallel to the coast. Only reefs, on which collecting 
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reef systems were extensively sampled for the present pubiication 
(Fig.2). 
Col lecting stations 
Co l lecting in South Af rica was done on a l l major reef systems. 
Collecting stations were (Fig.2): 
I n the Northern Reef complex (Kosi Bay): 
off Kosi Mouth (20-24m); 26°45'S; 32°44'E. 
In the Central Reef complex (Sodwana Bay): 
2-Mile Reef (7-36m); 27°3l'S; 32°41'E . 
4-Mile Reef (18-24m); 27°29'S; 32°41' E. 
9-Mile Reef (6-20m); 27°25'S; 32°42'E. 
In the Southern Reef coml ex: 
Red Sands Ree f (10-40m); 27°45'S; 32°38'E. 
Collecting in Mozambique was done by Dr . P. Boshoff ( Boshoff, 
1981) mai n ly at Inhaca Island and various localities along the 
southern Mozambiquan coast north to Inhambane (Fig. 1). The most 
important areas were (Fig. 3): 
On Inhaca Island (26°lO'S; 32°30'E): 
Cabo de Inhaca (rock pools and open sea) 
Ilha dos Portugueses (pools and lagoons) 
Baixo 213 ( r eef) 












On the mainland: 
San Martinho, close to Xai Xai (small lagoons); 25°19'S; 33°3Q 1 E. 
Xai Xai (small lagoons); 25°08'S; 33°30'E. 
Ponta Zavora (small lagoons); 24 °2l'S; 25 °12'E . 
Also a casual collection of corals was brough back from Bassas da 
India by two expeditions staged by the Oceanographic Research 
Institute. As this Atoll li e s halfway between Mozambique and 
Madagascar (Fig. 1) it is of biogeographical significance . The 
Acropora from this collection, which were taken from the lagoon, 
are included in the present paper. 
Taxonomic notes 
The Inda-Pacific members of the genus Acropora have received 
exhaustive revision by Wallace (1978) and Veron and Wallace 
( 1984). Thanks to these pub! i cations the taxonomic situation in 
Acropora has been stabilized and it is now possible to use these 
recent publications as referenc es (Veron & Marsh, 1988, Sheppard, 
1991). I have therefore ref r ained from embarking on a total 
revision of type material where this has already been done by the 
above-mentioned authors. Also, I have only given short synonymy 
lists, based on the literatu re pertinent for the area under 
investigation and only purely taxonomic paper are listed. The 
complete synonymy lists are t o be found in Veron and Wallace 
(1984). I have adopted mos t of the taxonomic views and 
interpretations of Veron & Wal lace (1984) as taxonomic stability 













The following abbreviations were used in the text: 
-for institutions: ORI Oceanographic Research Institute, Durban, 
South Africa 
-for morphology : 
SAM South African Museum, Cape Town, RSA. 
R fraction of a corallites radius to which 
septa extend (e.g. 1/4 R, septa are developed 
along one quarter of the corallite's radius). 
Characters and Terminology 
In this chapter the same terminology is used as in Wallace (1978) 
and Veron and Wallace (1984), where Acropora morphology is 
exhaustively described. Therefore only a short description of the 
technical terms used in this chapter is given (Fig.4). 
Generic characteristi cs 
The genus Acropora, with its two subgenera Acropora and Isopora, 
is . primarily characterized by its highly organized growth form, 
which results from a differentiation of polyps, and therefore 
corallites, into axials and radials. Within the subgenus Acropora, 
which is by far the bigger of the two, the axial corallites are 
usually larger than the rest and decide the direction and 
orientation of branch growth. The radial corallites are given off 
by the axials and are responsible for the lateral growth of the 
branches, creating their thickness. Within the subgenus Isopora, 
which is t he smaller, consisting only of three species, no clear 












costate with spines 
Radial corallite characteristics, 
Thecae and Coenosteum 
\.) u 
Radial corallite shapes: 
tubular, tubular, 
round opening oblique opening 
Axial corallite: 
directive septa 2/3R 
(2/3 of calyx radius) 
, calyx 
first order septa (first sepal cycle) 
second order septa (second septa! cycle) 
sub-immersed immersed 
l 
l ~ \~i/ .·_:" ~ .. ·. . 
appressed tubular, tubular, dirnidiate nariform (side) (front) 
lipped (labellate) tubular dirnidiate opening nariform opening 
Growth forms: 
caespitose corymbose digitate tabular/platelike arborescent hispidosc branches blunt, 
wedge-shaped 
Fig. 4: Illustration of technical terms used for Acropora mor-
phology in the present publication. Partly redrawn from 












a number of equival ent axials determine the direction of growth. 
Therefore the branches developed by this subgenus are much thicker 
and blunter than those in the subgenus Acropora. In extreme cases 
no axial coral 1 i tes are developed at al 1 and al 1 coral 1 i tes are 
equivalent, which causes the whole corallum to have a massive 
growth form. 
This different i ation of corallites allows this genus to be very 
variable in its g r owth form, even at a species level. Growth form 
can be greatly modified according to environmental conditions. 
Within this ability rests most probably the secret of this genus's 
success on reefs al l over the world. 
Synonymy: 
SUBGENUS ISOPORA Studer, 1878 
ACROPORA ( I SOPORA) PALIFERA (Lamarck, 1816) 
(Plate l a ) 
Astrea palifera Lamarck, 1816. 
Madrepora pa l ifera (Lamarck); Brook (1893). 
Madrepora labrosa Dana, 1846; Edwards & Haime (1860); 
Verrill (1902). 
Isopora labrosa (Dana); Studer (1878). 
Madrepora palifera (Lamarck); Brook (1893); Verrill 
(1902). 
Acropora palifera (Lamarck) ; Scheer & Pillai (1974); 
Pillai & Scheer (1976), Veron & Marsh (1988), 
Veron (1990) . 












(1984), Veron (1986). 
Material examined: 4 specimens from Bassas da India (ORI/BdI/1991-
8-7, ORI/BdI/1991-8-9, ORI/BdI/1991-8-45, ORI/BdI/1991-8-46), 6 
fragments from 2 colonies f rom the Northern Reef Complex, RSA 
(ORI/KB/1991-9-10, 1991-9-11, 1991-9-12, 1991-9-13). 
Branching pattern: 
Very blunt, wide branches, taking the form of lobes, with no clear 
differentiation of a single axial coral lite. Branches are given 
off in all directions, vertically and horizontally. Colonies may 
also be massive, with no branc hes at all, or encrusting. 
Axial corallites: 
Similar in size and shape to the radials, although sometimes 
either larger or smaller. They can be recognized by being 
surrounded by radials in fo r m of a rosette (ORI/BdI/1991-8-45). 
This situation occurs most f requently on the growing edge, but 
also on incipient axial corallites along the sides of branches or 
plates. Septation: as in radi a l corallites. 
Radial corallites: 
More or less uniform in size ; tubular to tubular appressed with 
round to elongate opening; individual coral 1 i tes with nari form 
opening. The lower wall i s often thickened. Orientation of 
corallites is not uniform. Septation: well developed in most 
coralli tes with two cycles, which may be complete or incomplete 
with a reduced second cycle. The directive septa are often 













Plate la) Acropora Clsoporal palifera (Dana, 1846); ORI/Bdl/1991-
8-7, x l , f rom Bassas da India, Lagoon. 
Plate lb) Acropora CAcroporal humilis (Dana, 1846); ORI/82/2-9-













Thecae and Coenosteum: 
An equal arrangement of strong spines with elaborate tips . The 
spines may anastomize. 
Observations: 
This species is very variable in its growth form. The specimens 
from Bassas da India were collected in the lagoon and represent an 
ecomorph from a protected, well-lit biotope and have relatively 
long branches and moderate calcification. 
Northern Reef Complex are fragments 
The specimens from the 
hemispherical colonies, which were 
depth respectively. These colonies 
and had only a few humps instead 
from two massive, 
growing at 20 and 21 metres 
were almost completely round 
of branches. The specimens 
ORI/KB/1991-9-10 and ORI/KB/1991-9-13 are these humps. Another 
frequent growth form in t he Northern Reef Complex is flat 
encrusting. This species has not yet been recorded from reefs 
further south (i.e. the Central and Southern Reef Complexes). 
SUBGENUS ACROPORA Veron & Wallace, 1984 
The Acropora humilis group: 
The following four species have been grouped by Veron and Wallace 
(1984) as belonging to the Acropora humilis group; being " ... all 
similar heavy-structured species with thick branches and a 
corymbose growth form ... ". The species are easily identified by 
their usually stout, straight branches with prominent axial 
corallites and radials often neatly arranged in rows or spirals. 













ACROPORA (ACROPORA) HUMILIS (Dana, 1846) 
(Plate lb) 
Madrepora humil i s Dana , 1846 ; Brook (1893) 
Acropora humilis (Dana); Scheer & Pillai (1974), Pil l ai 
& Scheer ( 1976), Wallace (1978), Scheer & Pillai 
Ci983 ), Veron & Marsh (1988), Sheppard & Sheppard 
(199 1 ). 
Acropora (Acropora) humilis (Dana); Veron & Wallace 
(1984 ), Veron (1986), 
Material examined : 
1 specimen from 2-Mile Reef, Central Reef Complex, RSA (ORI / S2/2-
9-10/2), 1 specimen from Inhaca Island, Mozambique (ORI/AIC17(2) 
from Pta. Torres ). 
Branching pattern : 
Caespito-corymbose from a central attachment. Branches thick 
(diameter 8.3 - 10.9mm), slightly tapering. Not all branches are 
the same length, numerous branchlets being given off on the lower 
part of the main branches. 
Axial corallites : 
Moderately exsert (1.5 to 2.4mm), very large and conspicuous 
(outer diameter 3.5 - 4.4mm, calyx diameter 1.3 - 2mm). Septa: in 
2 complete cycles (first cycle 1/ 4 l/2R , second cycle about 
l/4R); when first cycle septa are small, then directive septa are 
prominent. 
Radial corallites: 












degrees from the main branch . Often arranged in rows or spirals. 
Small subimmersed corallites a re interspersed on the lower part of 
the branches. Numerous inc ipient axials are present, which 
frequently develop into branchlets. Septa: reduced in ORI/S2/2-9-
10/2 to a row of spines in most corallites, only one cycle, often 
only one directive septum wel 1 developed with a few other septa 
developed only as small ri dges. In ORI/AIC17(2) two complete 
cycles are present in a few corallites (first cycle 1/3, second 
cycle l/4R), most corallites however only with one cycle. 
Thecae and Coenosteum: 
Reticulate with laterally flattened spines. The spines often fuse 
to form costae on the coralli t es. 
Observations: 
The specimen from South Afri c a is a typical deep water specimen 
with long, irregular branche s and many incipient axials. This 
species is rare in South Afri c a. 
Synonymy: 
ACROPORA (ACROPORA) GEMMIFERA (Brook, 1892) 
(Plate 2a) 
Madrepora gemmifera Brook, 1892; Brook (1893). 
Acropora gemmifera (Brook); Veron & Marsh (1988). 
Aropora (Acropora) gemmifera (Brook); Veron & Wallace 
(1984), Veron (1986). 
Material examined: 
2 specimens from Inhaca Island, Mozambique (ORI/AICl(l) from Baixo 












Mozambique coast (ORI/AICII(2)). 
Branching pattern : 
Corymbose, the o r iginally encrusting base may grow massive as the 
corallum increases in size, growing upwards and fusing the basal 
part of the branches together (as seen in ORI/AICII(l)). Branches 
are thick and t eret e for most of their length, only tapering at 
the tip. 
Axial corallites : 
Hardly exsert (l- l .7mm), conical with thick walls, tapering f r om a 
basal diameter o f 3-4mm to 2.8-3.Smm distal diameter, calyx 
diameter 0.7- l mm. Septa : two well-developed, subequal cycles. 
First cycle >l/4R, wi th directive septa appoximately l/2R, second 
cycle <l/4R. 
Radial corallites : 
Tubular with dimi diate opening, they increase in size from the 
distal to the proximal end of the branches, more or less neatly 
arranged in rows or spirals. The lower wall is usually at least 
two times as t hick as the upper wall, which may be completely 
reduced. Then the lower wall is developed as a lip of 1/2 to 2/3 
of the coral 1 i te diameter. Between the tubular coral 1 i tes lodge 
numerous immersed co r allites. Mainly on the lower portion of the 
branches· numerous incipient axial coral lites develop into 
ascending branchl ets. Septa: generally weakly developed and often 
reduced to a row of spines, mostly only one cycle or only the 
directive septa visibl e. 
Thecae and Coenost eum : 























Plate 2b) Acropora CAcropora) monticulosa (Brueggemann, 1879); 
ORI/AIC17(1), 
Mozambique. 












costae, especially on the corallites . 
Observations: 
This widely distr i buted species (Red Sea to SW Pacific, Veron & 
Wal lace, 1984) apparently has its southern distribution 1 imi t at 
Inhaca Island, as it has not yet been recorded in South African 
coral communities. Boshoff (1981) identified the present specimens 
as A. baeodactyla (Brook) and A. erythraea (Klunzinger). 
ACROPORA (ACROPORA) MONTICULOSA (Brueggemann, 1879) 
(Plate 2b) 
Synonymy: 
Madrepora monticulosa Brueggemann, 1879; Brook (1893). 
Acropora (Acropora) monticulosa (Brueggemann); Veron & 
Wa l lace (1984); Veron (1986) . 
Acropora monticulosa (Brueggemann); Veron & Marsh 
(1988). 
Material examined: 
1 colony f r om Inhaca Island, Mozambique (ORI/AIC17(1) from Baixo 
213). 
Growth form: 
Low corymbose with thick, stout branches. Branches are terete over 
most of their l ength and only taper at their tips. 
Axial corallites: 
Barely or not at all exsert ( 0-1. 2mm) I however clearly 
distinguishable f rom radial corallites. Slightly conical with 












complete cycles, first cycle >l/4R, second cycle <l/4R. Directive 
septa slightly larger than first cycle septa. Septa are dentate. 
Radial corallites: 
Appressed tubular with round to elongate opening (diameter 0. 8-
2. lmm). Corallites are mostl y of one size and do not increase in 
size towards the base of t he branches (as in A. gemmifera). 
Occasional immersed or subimmersed coral 1 i tes are interspersed. 
The lower wall in tubular cor allites is usually thickened by 1/3. 
Septa: One cycle in all corallites well developed (l/4R) with at 
least one directive septum clearly differentiated. Where well 
developed, septa are dentate; in many corallites septa are reduced 
to a row of spines, sometimes two cycles of spines visible. 
Thecae and Coenosteum: 
A dense arrangement of laterally flattened spines. 
Observations: 
According to Wallace (pers. c omm.) this species is widespread in 
the Central Pacific and the Indo-Australian region. It is distinct 
from the other members of the A. humilis group. The Axial 
corallites are much smaller than in all A. humilis specimens of 
the present series and radial corallites are very uniform in size, 
unlike the situation in A. gemmifera of the present collection. It 
is therefore unlikely that this specimen is only an extreme in 
growth form of either A. humilis or A. gemmifera. However, more 
specimens are needed for con firmation. Boshoff (1981) identified 













ACROPORA (ACROPORA) DIGITIFERA (Dana, 1846) 
(Plate 3a) 
Madrepora diqiti f era Dana, 1846; Brook, 1893. 
Acropora digitifera (Dana); Pillai & Scheer (1976), 
Wallace (1978); Veron & Marsh (1988), Sheppard & 
Sheppard (1991). 
Acropora (Acropora) digitifera (Dana); Veron & Wallace 
(1984); Veron (1986). 
Material examined: 
1 specimen from Inhaca Island Island, Mozambique (ORI/AIC14(1) 
from Baixo 213); 1 specimen from Bassas da India (ORI/BdI/1991-8-
9 ) . 
Branching pattern: 
Corymbose. From a central attachment neat, round colonies are 
formed with branches 7-8mm in diameter. Vertical branchlets are 
given off on al 1 parts of the main branches (not only the basal 
parts as in A. humilis). 
Axial corallites: 
Exsert, conical and very conspicuous. Outer diameter 2. 7-3 . Smm, 
calyx diameter 0.7-0.9mm . Septa: in 2 cycles. First cycle 1/4-1/2 
R, second cycle approximately 1/8 R. Second cycle is reduced in 
ORI/BdI/1991-8-9. The septa are dentate. 
Radial corallites: 
Very uniform in size all over the branches. Tubular, mostly with 
dimidiate opening, some long corallites with elongate opening. The 












often completely absent, so that the lower wall forms a slightly 
flaring lip of 1/2 corallite circumference. Towards the base the 
coral 1 i tes become subimmersed to immersed. Septa: very reduced. 
Mostly only one directive septum visible and one cycle present as 
a low ridge, sometimes only present as a row of spines. 
Thecae and Coenosteum: 
Reticulate with a dense arrangement of spines. 
Observations: 
This species has not yet been found in South Africa, which is not 
surprising, as its typical habitat, shallow exposed parts of the 
reef (Veron, 1986), is not found in South Africa, where most coral 
communities grow at depths greater than lOm. Boshoff (1981) 
identified this species as A. indica (Brook). 
The Acropora robusta group 
The following species belongs to the Acropora robusta group (Veron 
& Wallace 1984). This group is characterized by being " ... heavily 
calcified ... , radial corallites of two sizes: the taller are 
tubular with round, elongate, dimidiate or nariform openings; the 
shorter usually have only part of the wal 1 developed and may be 
regarded as sub-immersed ... " They have " ... very similar ranges of 
radial coral lite structure and a virtually identical coenosteum. 
They are seperated on the basis of growth form differences which 













Plate 3a) Acropora (Acroporal digitifera (Dana, 1846); 
ORI/BdI/1991-8-9, x0.5, from Bassas da India, Lagoon. 
Pl ate 3b) Acropora CAcroporal danai (Edwards & Haime, 1860); 













ACROPORA (ACROPORA) DANA! (Edwards & Haime, 1860) 
(Plate 3b) 
Madrepora danai Edwards & Haime, 1860; Brook (1893). 
Acropora abrotanoides (Lamarck); Pillai & Scheer 
(1976); Wallace (1978). 
Acropora irregularis (Brook); Pillai & Scheer (1976). 
Acropora danai (Edwards & Haime); Veron & Marsh (1988), 
Veron (1990), Sheppard & Sheppard (1991)~ 
Acropora (Acropora) danai (Edwards & Haime); Veron & 
Wallace (1984), Veron (1986). 
Material examined: 
1 specimen from Bassas da India (ORI/BdI/1991-8-47), 9 specimens 











Thick sprawling branches, ma i nly horizontal, but developing short 
vertical branchlets, the whole colony gives a rather untidy 
appearance. It is difficult to describe a branching pattern from 
the present specimens, as most of them are only relatively small 
fragments. ORI/AIC12(1), a small but complete colony is used to 
describe a branching pattern, which is believed to be the pattern 
underlying the formation of the branches, which represent the 
other specimens. Branches a r e given off either horizontally or 












branchlets, which gives the colony a very irregular appearance. 
Most branchlets and branches have a tendency to grow upwards. 
Axial corallites : 
Thin (outer diameter 1-1.Smm), tubular, exsert up to 4mm, outer 
diameter 3.3-3.9mm, calyx diameter 1.l-1.4mm. Septa: two or only 
one septal cycle well developed (about 1/2 R); in the latter case 
the second cycle is present in form of small, reduced septa 
(maximum 1/8 R) or spines. 
Radial corallites: 
Show a wide variability from immersed to tubular. Tubular 
corallites usually have elongate or nariform openings and are up 
to 4mm exsert. Immersed or sub-immersed corallites occur all over 
the branches between the tubular coral 1 i tes. Many of the longer 
first order coral l ites have small nariform to tubular appressed 
radials grouped around t hem and thus take the form of incipient 
axials. However, they do not proliferate any further. Septa: 
tubular corallites usual l y have one complete (up to 1 /2 R) and a 
second, incomplete, or completely reduced, cycle. Most immersed 
corallites have their septa reduced to spines, which may form a 
complete or incomplete fi r st cycle. 
Thecae and Coenosteum: 
Costate on the exsert corallites, the costae bearing spines which 
are large and blunt on t he downward-facing side of the corallum. 
On the upward-facing side the costae may be completely smooth or 














The identification of the present specimens is not without 
problems. A. danai is very close to A. robusta (Dana, 1846). So 
close in ~act, that a thorough examination of sceletal features 
alone need not reveal the specimen's identity, the main difference 
between the two mentioned species being in the secondary branching 
pattern (Veron & Wallace, 1984). As most specimens in the present 
series are small fragments, it is very difficult to get a full 
picture of the Branching pattern. Therefore, there is room for 
misidentification. The specimens in the present series shaw " ... a 
major upward growth component before becoming horizontal and 
proliferous ... " (Veron & Wallace, 1984) and are therefore 
considered to be A. danai. Boshoff (1981) identified the same 
specimens as A. brueggemanni (Brook), A. cervicornis (Lam.) and~ 
irregularis (Brook). 
The Acropora f ormosa group 
The following species belongs to the Acropora formosa group (Veron 
& Wallace 1984), which is characterized by an " ... open arborescent 
or modified arborescent growth form ... " (Veron & Wallace 1984). 
Synonymy: 
ACROPORA (ACROPORA) FORMOSA (Dana,1846) 
(Plate 4a) 
Madrepora formosa Dana, 1846. 
Acropora formosa (Dan a); Scheer & Pillai (1974); Pil-












Sheppard (1991), Veron & Marsh (1988), Veron 
(1990). 
Acropora (Acropora) formosa (Dana); Veron & Wallace 
(1984), Veron (1986). 
Material examined: 
5 specimens from Bassas da India (ORI/BdI/ 1991-8-11, ORI/BdI/1991-
8-12, ORI /BdI / 1991-8-13, . ORI /BdI / 1991-8-14, ORI /BdI / 1991-8-15), 2 
specimens from Inhaca Island, 
ORI/AIC15(11) from Baixo 213). 
Branching pattern: 
Mozambique (ORI/AIC15(1), 
Open arborescent with long, slender and straight branches. 
Branchlets are given off in long intervals. 
Axial corallites: 
Small, exsert, outer diameter 2.2-3mm, calyx diameter 0.9-lmm. 
Septa: one septa! cycle usually complete (1/2R), directive septa 
conspicuous. 
Radial corallites: 
A variety of shapes from long and tubular with round opening to 
subimmersed and immersed. Tubular corallites tend to grow longer 
towards the tips of the branches (up to 6mm in length), sometimes 
turning into incipient axials. Septa: one complete cycle (size: 
1/4-l/2R), ventral directive septum very conspicuous (>1/2R) , 
septa are dentate. 
Thecae and Coenosteum: 
Costate on corallites, coenosteum reticulate. 
Observations: 












Plate 4a) Acropora CAcropora ) formosa (Dana, 1846); ORI/BdI/1991-
8-11, x0.5, from Bassas da Indi , Lagoon. 
Plate 4b ) Acropora CAcropora) microphthalma (Verrill, 1896); 












present in Mozambique as far south as Inhaca Island. It is 
completely absent from South Africa, where suitable habitats , 
shallow and protect ed lagoonal situations, are miss i ng. Boshoff 
( 1981) identified the specimens from Mczambique as A. intermedia 
(Brook). 
The Acropora horrida group 
The following three species belong to the Acropora horrida group 
(Veron & Wallace, 1984). I t is a fairly loosely knitted group with 
predominantly arborescent growth form, all species show some 
resemblance to A. horrida . 
Synonymy: 
ACROPORA (ACROPORA) MICROPHTHALMA (Verrill, 1896) 
(Plate 4b) 
Madrepora microphthalma Verrill, 1869. 
Acropora microphthalma (Verrill); Wallace (1978), Veron 
& Marsh (1988), Veron (1990). 
?Acropora teres (Verrill); Pillai & Scheer (1976). 
Acropora (Acropora) microphthalma (Verrill); Veron & 
Wallace (1984), Veron (1986), 
Material examined: 
1 specimen from Bassas da India (ORI/Bdl/1991-8-16), 1 specimen 
from Inhaca Island, Mozambique (ORI/AIC24(1) from Baixo 213). 
Branching pattern: 
Open arborescent wi th straight branches . Branches are slightly 













Exsert, smal 1 and conical, basal diameter 2mm, di st al diameter 
l.3mm. Septa: one complete cycle (size: l/2-l/3R), septa are 
dentate. 
Radial corallites: 
Ranging from very short, tubular appressed with elongate to 
nariform opening to nariform and dimidiate. The lower wall is 
thickened. Radials are usually shorter on the lower portion of the 
branches, increasing in length towards the tip (ORI/AIC24( 1)). 
Corallites well spaced (2-4mm distance). Corallite diameter: 1.3-
1.Smm, calyx diameter: 0.5- l mm. Septa: complete first cycle is 
very conspicuous (size: a bout l/2R, directive septa 2/3R), 
strongly dentate. Second cycl e usually complete (l/4R). Septa are 
often reduced to a row of spines. 
Thecae and Coenosteum: 
A dense arrangement of elaborate spines all over. 
Observations: 
A. microphthalma is a very conspicuous and easily recognized 
species due to the small, ve r y regular and well-spaced corallites. 
Boshoff (1981) identified t he specimen from Mozambique as ~ 
pulchra (Brook). 
Synonymy: 
ACROPORA (ACROPORA) HORRIDA (Dana, 1846) 
( Plate Sa) 
Madrepora horrida Dana, 1846; Brook (1893). 












Sheppard (1991), Veron & Marsh (1988). 
Acropora (Acropora) horrida (Dana); Veron & Wallace 
(1984), Veron (1986). 
Material examined: 
3 specimens from the Northern Reef Complex, 
(ORI/KB/1991-9-4, ORI/KB/ 1991-9-5, ORI/KB/1991-9-6). 
Branching pattern: 
RSA, 20-2lm 
Arborescent, all three specimens are fragments of prostrate 
branches from sprawling colonies. 
Axial corallites: 
Tubular, exsert by l.3-5.4nun; outer diameter 2.8-3.3mm, calyx 
diameter l.1-1.3nun. Septa : well-developed first septal cycle (1/2-
2/3R), in some Axials a l so a complete second cycle ( l/4R), in 
others it may be incomplete or completely missing; directive septa 
are not very prominent. 
Radial corallites: 
Irregularly spaced, mostly appressed 
on the lower (proximal ) part of 
tubular with round opening; 
the branches are numerous 
incipient axials; also larger radials often have small, nariform 
coralli tes at their base; the lower walls of the coralli tes are 
often thickened; Septa: first cycle always well developed and 
complete, often dentate, size 1/4-1/2R; second cycle mostly 
reduced. 
Thecae and Coenosteum: 
Di st al coral 1 i tes cost ate, costae ornamented with fine spines, 
coenosteum either costate or reticulate with spines; proximal 












Plate Sa) Acropora CAcropora) horrida (Dana, 1846); ORI/KB/1991-9-
S, xO. 33, from the Northern Reef Complex ( Kosi Mouth), 
Natal, RSA. 
Plate Sb) Acropora CAcropora) austera (Dana, 1846); ORI/SS/1991-














This species has been encountered on the reefs in the Northern 
Reef Complex off Kos i Mouth and on 4-Mile Reef in the Central Reef 
Complex, where it co-occu rs with A. austera in large stands. These 
two species look quite similar under water, A. horrida being 
distinguished by smaller, more appressed radials and generally 
longer, straighter branches. 
Synonymy: 
ACROPORA (ACROPORA) AUSTERA (Dana, 1846) 
(Plate 5b) 
Madrepora austera Dana,1846; Brook (1893). 
Acropora austera (Dana); Wallace (1978), Veron & Marsh 
(1988). 
Acropora (Acropora) austera (Dana); Veron & Wallace 
(1984), Veron (1986). 
Material examined: 
5 specimens from Inhaca Island, Mozambique (ORI/AIC5(3), 
ORI/AIC5(4), ORI /AIC5(5), ORI/AIC5(6), ORI/AIC15(3) from Baixo 
213, ORI/ AI C6 ( 3 ) from Pt a. Ras a) . 
Reef Complex off Kosi Mouth, 
ORI/KB/1991-9-3, ORI/KB/ 1991-9-9 , 
4 specimens from the Northern 
RSA, 20-21m (ORI/KB/1991-9-2, 
ORI/KB/1991-9-15); 5 specimen 
from 4-Mile Reef, Central Reef Complex, RSA, 20m (ORI/S5/1991-9-
35, ORI/SS/1991-11-8 through -11); 4 specimens from 2-Mile Reef, 
Central Reef Complex , RSA, 18m (ORI/82/1991-7-2, ORI/82/1991-7-3, 













Caespitose to arborescent, f r om a broad basal attachment branches 
are given off in all directions; depending on the locality, all or 
most branches are prostrate and sprawling (on exposed reefs, in 
the South African reef c omplexes) or branching is clearly 
arborescent with upward growing branches (on sheltered reefs like 
Baixo 213 on Inhaca Island); prostrate branches show a very clear 
differentiation into an uppe r side with numerous incipient axials 
and branchlets, and a downward side with immersed to sub-immersed 
corallites and coarse coenoste um. 
Axial corallites: 
Wel 1 exsert by 2-3mm and larger than radials (outer diameter 
around 3mm, calyx diameter around lmm), slightly conical. Septa: 
well developed. 2 cycles (size: first cycle 1/4-1/2R, second cycle 
1/8-1/4R or reduced in some a x ials). 
Radial corallites: 
Great variation in shape and size; from sub-immersed to tubular 
(length up to 4mm); close t o the tips of the branches and on 
vertical branchlets most radials are tubular appressed, tending to 
become nariform; the lower wa ll is often thickened; long, tubular 
radials frequently become proliferous and · turn into axials with 
nariform radials. Septa: well developed in tubular radials, often 
in two cycles (first cycle 1/4-1/2R, second cycle 1/8R or 
reduced); in appressed cora l 1 i tes septa reduced to spines with 
usually only one cycle developed (size around l/4R). 
Thecae and Coenosteum: 












over. On upward facing s i de either spines all over (ORI/AIC5(4)) , 
or costate on corallites, reticulate with spinules in bet ween 
(ORI/S2/1991-9-2 ). 
Observations: 
This species is one of the most conunon Acropora in South Africa, 
where it occurs mainly in deeper areas (from 12m down , forming 
large, sprawling colonies only at depths around 20m). In these 
areas the original branch ing pattern of the colonies is hardly 
ever discernible as the corals get frequently broken in rough 
seas. Most coloni es take the appearance of a chaotic mass of 
broken and fused branches . The most typical growth form on shallow 
reefs (10-15m) is wi th only a few prostrate branches, which sprawl 
close to the substratum, where they are protected from wave action 
by other corals. Truly arborescent colonies are only occasionally 
found on South African reefs in deeper water (around 20m) or on 
Inhaca Island in Mozambique. The specimen from Bassas da India is 
a fragment of a caespi tose colony and does not show the 
differentiation into upper and lower side of the branches. The 
colour of 1 i ving specimens varies from green to yellow. Boshoff 
(1981) identified his specimens from Mozambique as A. brueggemanni 
(Brook) and A. cervicornis (Lam.). 
The Acropora aspera group 
Of the Acropora aspera group (Veron & Wallace, 1984), one species, 
A. millepora, is found in our region. The species in this group 
are characterized as being " ... very polymorphic ... having radial 












flaring lip ... " (Veron & Wallace, 1984). 
Synonymy: 
ACROPORA (ACROPORA) MILLEPORA (Ehrenberg, 1834) 
( Plate 6a) 
Heteropora millepora Ehrenberg, 1834. 
Acropora millepora (Ehrenberg); Wallace (1978), Veron 
& Marsh (1988). 
Acropora (Acropora) millepora (Ehrenberg); Veron & 
Wallace (1984), Veron (1986). 
Material examined: 
1 specimen from Inhaca Island, Mozambique (ORI/AIC28(1) from Baixo 
213)~ 3 specimens from 2-Mile Reef, Central Reef Complex, RSA, 12-
15m (ORI/52/2-3-4/6, ORI/52/2-13-14/16, ORI/52/2-15-16/16), 1 
specimen from 9-Mile Reef, Central Reef Complex, RSA (ORI/S9/1992-
l-6). 
Branching pattern: 
Corymbose to tabular; colonies are usually round, with equally 
spaced branches rising vertically in the centre, obliquely on the 
edge; they give a very regular, pillow shaped appearance; branches 
are straight and thick (diameter 9.1-14.6mm), terete or slightly 
tapering and rarely subdivide more than three times; a basal plate 
is present, which is solid and very thick. 
Axial corallites: 
Very conspicuous and thick-walled (outer diameter 3.5-4mm, calyx 
diameter 1.1-1.Smm), from barely exsert to moderately exsert (1-












either complete or absent (size, when present: l/4R). 
Radial corallites: 
Usually arranged in rows or spirals with only the lower wal 1 
developed as a lip, which covers 1/2 to 3/4 of the circumference, 
outer diameter: 1.6-3mm; on the lower parts of the branches 
numerous immersed corallites. Septa: very variable, in some 
coralla nearly completely reduced with only the directive septa 
showing; in other coralla two complete cycles (first cycle 1/2R, 
second cycle 1/4R) wi th prominent directive septa; where present 
septa are dentate. 
Thecae and Coenosteum: 
Costate on the corallites; a dense arrangement of flattened 
spinules on the coenosteum. 
Observations: 
This species is moderately common on reefs in South Africa in 
depths from 10 to over 20 metres.It is easily recognized by its 
very regular growth form with equally-spaced, thickset branches 
and neatly arran9ed radi al corallites. The colour of the live 
animal is a deep chocolate brown. Boshoff ( 1981) identified his 
specimen from Mozambique as A. spectabilis (Brook). 
The Acropora selago group 
The Acropora selago group (Veron & Wallace, 1984) is represented 
in our area by two species: A. tenuis, which is common , 
A.cf.striata, which is rare. This group is characterized by 























Plate 6b) Acropora CAcroporal tenuis (Dana, 1846); ORI/RS/1991-9-













and flaring or pointed lower lips ... " (Veron & Wallace, 1984) . The 
species can form thick, tabular colonies. 
Synonymy: 
ACROPORA (ACROPORA) TENUIS (Dana, 1846) 
(Plate 6b) 
Madrepora tenuis Dana, 1846; Brook (1893). 
?Madrepora africana Brook, 1891; Veron & Wallace 
(1984). 
Acropora tenuis (Dana); Wallace (1978), Veron & Marsh 
(1988). 
Acropora (Acropora) tenuis (Dana); Veron & Wallace 
(1984), Veron (1986). 
Material examined: 
1 specimen from Bass as da India (ORI /BdI / 1991-8-3), 2 specimens 
from Inhaca Island, Mozambique (ORI/AIC8(1) from Baixo 213, 
ORI/AIC29(2) from Pta.Torres), 1 specimen from 4-Mile Reef, 
Central Reef Complex, RSA (ORI/S5/1991-9-18), 3 specimens from 2-
Mile Reef, Cent ral Reef Complex, RSA (ORI/S2/1991-7-l, 
ORI/S2/1991-7-2, ORI/S2/2-4-5/22), 7 specimens from the Northern 
Reef Complex off Kosi Mouth, RSA (ORI/KB/1991-9-24, ORI/KB/1991-9-
26, ORI/KB/1991-9-31 through -35) . 
Branching pattern: 
Tabular; from a lateral attachement horizontal branches are given 
off first. From these originate ascending vertical branchlets, 














Exsert by 2.4-3.4mm; outer diameter 2.4-2.9mm, calyx diameter 0.9-
lmm. Septa: first cycle complete ( l/4R), second cycle reduced, 
septa dentate. 
Radial corallites: 
Mostly tubular appressed with round, nariform or labellate 
opening, lower wall thickened, lip therefore slightly flaring; 
outer diameter 1.5-2.3mm; corallites very regularly arranged, when 
viewed from above they form a rosette around the axial corallite; 
on the horizontal part of the branches numerous immersed and sub-
immersed corallites. Septa: first cycle complete, directive septa 
prominent (>1/4R), second cycle reduced in tubular corallites, 
well developed in sub-immersed and immersed corallites; septa 
dentate. 
Thecae and Coenosteum: 
On corallites costate, costae with a ridge of spines; coenosteum 
also costate, occasionally with large spines. 
Observations: 
This species is common on reefs between 15 and 20m in South 
Africa, where it forms large tables and monospecific stands of re-
attached fragments. The specimens from South Africa are much more 
strongly calcified than the one specimen from Bassas da India, 
which comes from a sheltered locality in the lagoon. 
The taxonomic situation of Madrepora africana Brook, 1891 is 
unclear as no specimens could be obtained from the Natural History 
Museum in London, neither for previous studies (Veron & Wallace, 












Veron & Wallace ( 1984) that this species is most likely a synonym 
of A. tenuis. 
ACROPOBA CACROPOBAl sp.cf .STRIATA (Verrill, 1866) 
(Plate 7a) 
Synonymy: 
Madrepora striata Verrill, 1866 
Material examined: 
1 specimen from Bassas da India (ORI/BdI/1991-8-11), 1 specimen 
from Inhaca Island, Mozambique (ORI/AIC20(3) from Pta.Torres). 
Branching pattern: 
Caespito corymbose, developing into a corymbose plate; originating 
from a lateral attachment , a bundle of branches forms a stem, the 
branches then become sub-horizontal and spread out to form a 
table; main branches anastomose frequently; branches tapering with 
a diameter of 8. 5 to 11. Smm, and giving off ascending, thin and 
tapering branchlets wi th a diameter of 4-6mm. 
Axial corallites: 
Exsert by 1. 5-2mm , outer diameter 1. 5-2. lmm, calyx diameter 0. 7-
0. 9mm. Septa: first cycle complete (1/2-3/4R), second cycle ostly 
absent or incomplete. 
Radial cora]lites: 
A variety of shapes; on the lower parts of the branches sub-
immersed to immersed, tubular appressed with labellate to almost 
dimidiate opening. Most corallites at the tips of the branchlets 
are tubular appressed or nariform, the lower wall is developed as 












only first cycle, or even on ly one directive septum developed; 
septa may also be completely a bsent. 
Thecae and Coenosteum: 
Costate on distal corallites , on lower part of branches with 
spines, coenosteum reticulate with spines. 
Observations: 
This species is close to A. t enuis. It was distinguished from A.... 
tenuis by its finer skeletal characters, thinner branches and 
lighter calcification. The Bra nching pattern is also different. A.... 
tenuis forms larger tables wi t h a much clearer distinction between 
the stem and the horizontal b r anches. In the present A. cf.striata 
specimens the main branches, which form th  stem, do not fuse to 
the same extent as in A. t enuis, and do not become entirely 
horizontal but retain a strong vertical component, thus growing 
obliquely upwards. These branches also give off less vertical 
branchlets than in A. tenuis. Originally I identified these 
specimens as A. selago, but C. Wallace (pers.comm) suggested that 
due to the growth form they are more likely A. striata. 





group (Veron & 
by four species: 
Wallace, 1984) 
A. cytherea, 
hyacinthus, A, paniculata and A, anthocercis. They 
is 
are 
characterized by " ... plate- o r table-like colonies composed of 
fine, highly anastomosed, primarily horizontal branches and fine, 













Plate 7a) Acropora CAc r oporal sp. cf.striata (Studer, 1878) ; 
ORI/BdI/199 1-8-11 , x0.33, from Bassas da India , Lagoon. 
Pl ate 7b) Acropora CAcroporal cytherea (Dana, 1846); ORI/AIC22(1), 













ACROPORA (ACROPORA) CYTHEREA (Dana, 1846) 
(Plate 7b) 
Madrepora cytherea Dana, 1846; Brook (1893). 
Acropora corymbosa (Lamarck); Scheer & Pillai (1983). 
?Acropora efflorescens (Dana) Pillai & Scheer (1976) . 
Acropora cytherea (Dana); Wallace (1978), Veron & Marsh 
(1988), Veron (1990), Sheppard & Sheppard (1991). 
Acropora (Acropora) cytherea (Dana); Veron & Wallace 








Island, Mozambique (ORI/AIC3(1), 
from Baixo 213, ORI/AIC9(1), 
ORI/AIC21(2) and ORI/AIC29(3) from 
Pta.Rasa), 1 specimen from the Northern Reef Complex off Kosi 
Mouth, RSA (ORI/KB/ 1991-9-25), 1 specimen from 9-Mi le .Reef, 
Central Reef Complex, RSA (ORI/S9/1991-7-5). 
Branching pattern: 
Tabular. Horizontal branches usually arise from lateral stems and 
anastomize frequently, and give off short, vertical branchlets 
(length up to 3cm, diameter 9,5 to 11.5mm); towards the periphery 
of the table branchlets bec ome more scarce and point obliquely 
outwards. 
Axial corallites: 
Tubular, exsert by l-1.9mm, outer diameter 1.5-2mm, calyx diameter 
around lmm'. Septa: one complete cycle (size: l/2R, directive septa 













Tubular to tubular appressed, fairly well 




(about 2/3 of 
circumferenc e), in most coral 1 i tes the tubular part is shorter 
than the lip; some corallites become long and tubular with round 
openings, these often develop into incipient axials; further down 
the branches coral 1 i tes become sub-inunersed to inunersed. Septa: 
usually reduced with only one directive septum showing. 
Thecae and Coenosteum: 
Cost ate on corallites, 
corallites, very porous. 
Observations: 
reticulate with spinules between 
It may prove dif f icult to seperate A. cytherea from A. hyacinthus 
in small collect i ons, especially if lightly calcified 
hyacinthus are collected. The characters used to seperate these 
two species in the present collection were as follows: A. cytherea 
is usually less heavily calcified, branches are thinner, 
coral 1 i tes are less evenly arranged around the branchlets, the 
numerous long tubular corallites are missing in A. hyacinthus, and 
the coenosteum i n A. cytherea is finer and less calcified. Boshoff 
(1981) identified his specimens from Mozambique as A. arcuata 














ACROPORA (ACROPORA) HYACINTHUS (Dana,1846) 
(Plate Ba) 
Madrepora hyacinthus Dana, 1846; Brook, 1892. 
?Acropora pectinata (Brook); Crossland (1948). 
Acropora hyacinthus (Dana); Pillai & Scheer (1976), 
Wallace (1978), Scheer & Pillai (1983), Veron & 
Marsh (1988), Veron (1990), Sheppard & Sheppard 
(1991). 
Acropora (Acropora) hyacinthus (Dana); Veron & Wallace 
(1984), Veron (1986), Veron & Marsh (1988). 
Material examined: 
5 specimens from Inhaca Island, Mozambique (ORI/AIC2(3) and 
ORI/AIC21(1) 
ORI/AIC22(2) 
from Baixo 213, ORI/AIC20(2) from Pta. Torres, 
from Ilha dos Portugueses, ORI/AIC29(4) from 
Pta.Rasa), 3 specimens from the Northern Reef Complex off Kosi 
Mouth, RSA (ORI/KB/1991-9-27, ORI/KB/1991-9-30, ORI/KB/1991-9-36), 
2 specimens from 2-Mile Reef, Central Reef Complex, RSA (ORI/S2/2-
l-2/7, ORI/S2/2-l-2/15). 
Branching pattern: 
Similar to that described f or A. cytherea, a thin 





Tubular to slightly conical, exsert by l.5-2.5nun, outer diameter 












complete (l/4R), the vent r al directive septum being very prominent 
(>1/2R), second cycle often incomplete (size: 1/8-1/4R). 
Radial corallites: 
From tubular wi th round opening to appressed tubular with 
labellate opening. The lip is around 2/3 of the corallite 
circumference and slightly flaring; on the base of the axial 
corallite, numerous small, nariform radials form a "rosette" 
(Wallace, 1978); towards the base of the branchlets numerous sub-
immersed to immersed corallites. Septa: usually well developed, in 
larger corallites two cycles (size: 1/4R, directive septa: l/2R), 
in small, nariform corallites often only one septal cycle 
discernible; in sub-immersed and immersed coralli tes septa well 
developed. 
Thecae and Coenosteum: 
Costate on axial and radial coralli tes, reticulate with spines 
between corallites. 
Observations: 
This species can be easily confused with A. cytherea (see above). 
The present specimens from South Africa represent the ecotype 
"from exposed biotopes" (Veron & Wallace, 1984). AIC20(2) from 
Inhaca Island represents t he ecotype "from turbid habitats" (Veron 
& Wallace, 1984). Boshoff (1981) identified his specimens from 
Mozambique as A. anthocercis (Brook), A. patula (Brook) and ~ 














8a) Acropora <Acroporal hyacinthus (Dana, 1846); 
ORI /KB/ 1991-9-30, xO. 33, from the Northern Reef Complex 
off Kosi Mouth, Natal, RSA. 
8b) Acropora (Acroporal paniculata Verrill, 1902; 












ACROPORA (ACROPORA) PANICULATA Verrill, 1902 
(Plate Sb) 
Synonymy: 
Acropora paniculata Verril l , 1902; Veron & Marsh 
(1988), Veron (1990) . 
Acropora (Acropora) paniculata Verrill; Veron & Wallace 
(1984), Veron (1986). 
Material examined : 
1 specimen from Bassas da India (ORI/BdI/1991-8-27). 
Branching pattern: 
The specimen is a young colony, corymbose and on its way to 
forming a table; a lateral attachment is giving off branches which 
show a clear tendency to spread in a table-like manner. 
Axial corallites: 
Tubular, exsert by 1.9-4mm, outer diameter l.8-1.9mm, calyx 
diameter 0.7-0.9mm. Septa: first cycle very well developed (size: 
2/3-lR, sometimes fusing in the centre), second cycle abortive. 
Radial corallites: 
A variety of shapes and sizes; mostly tubular and long with round , 
elongate or nariform opening, corallites increase in size towards 
the tip where they are very long and conspicuous, interspersed 
between tubular corallites numerous subimmersed and immersed 
corallites, especially on the lower part of the branches; long 
corallites often become proliferous and form incipient axials. 
Septa: highly variable, from completely reduced to two complete 
cycles present (size: 2/3-lR), which may fuse in the centre; 












Thecae and Coenosteum: 
Cost ate on coral lites; open reticulate with a spongy appearance 
between corallites. 
Observations: 
This species has not been recorded on the african mainland coast. 
It is easily distinguished from the other members of the ~ 
hyacinthus group by the numerous long, and very irregular radial 
corallites. It is the only species in this group showing this 
feature. 
Synonymy: 
ACROPORA (ACROPORA) ANTHOCERCIS (Brook, 1893) 
( Plate 9a) 
Madrepora anthocercis Brook, 1893. 
Acropora anthocercis (Brook); non Boshoff (1981), Veron 
& Marsh (1988). 
Acropora (Acropora) anthocercis (Brook); Veron & 
Wallace (1984), Veron (1986), Veron & Marsh (1988). 
Material examined: 
2 specimens from the Northern Reef Complex off Kosi Mouth 
(ORI/KB/1991-9-20, ORI/KB/1991-9-52). 
Branching pattern: 
Corymbose plates with lateral attachment, the horizontal branches 
show a tendency to anastomi ze. Horizontal branches very thick 
relative to the vertical branchlets (horizontal branches: 15-25mm 
diameter, vertical branchl ets: 7-lOmm diameter); vertical 












short (12-28mm), some giving off secondary branchlets, thinner at 
their bases due to numerous protuberant radials at the top (5-8mm 
at the bases, 6-lOmm at the tips). 
Axial corallites: 
Well exsert ( 2 . 5- 3 . 2mm) , tubular, diameter 2.2-2.8mm, calyx 
diameter 0.6-0.9mm; Septa: always well developed, usually in two 
cycles (first cycle: l/2R, directives: 2/3R, second cycle: l/4R), 
second cycle may be reduced to a row of spines; in specimens with 
particularly well developed septa (ORI/KB/1991-9-52) a columella 
is formed where the septa meet. 
Radial corallites: 
A variety of shapes and sizes; on 
sub-immersed to immersed, with 
the horizontal branches mostly 
occasional tubular corallites 
interspersed; on the vertical branchlets increasing in length 
towards the tips; coral lites at the branchlet bases are mostly 
appressed tubular with round opening and short ( 1-3mm), in the 
upper third they become long and tubular ( 4-6mm) and turn into 
incipient axials; frequently two radials at the opposite sides of 
a branchlet become incipient axials, which then gives the 
branchlet a flattened appearance; corallites at the very top the 
branchlets are nariform. Septa: equally well developed as in the 
~xials, always two cycles with prominent directives (first cycle 
1/2R, directives 2/3R, second cycle 1/4R). 
Thecae and Coenosteum: 
Corallite walls covered with rows of fine spinules which may fuse 












Plate 9a) Acropora CAcroporal anthocercis (Brook, 1893), 
ORI / KB/1991-9-20 , x0. 9 , from the Northern Reef Complex off 
Kasi Mouth , Natal, RSA. 
Plate 9b) Acropora (Acroporal latistella (Brook, 1892); SAM-H4639, 













The present specimens fit very well the original description given 
in Brook (1893). This species is close to A. hyacinthus but can be 
separated by the different structure and arrangement of its radial 
corallites and a different coenosteum. A. anthocercis is more 
heavily calcified and resembles a bigger version of A. hyacinthus. 
On Reefs it occurs in deep Acropora assemblages together with A. 
austera, A. tenuis, A. hyacinthus and A. clathrata. 
The Acropora latistella group 
The Acropora latistella group (Veron & Wallace, 1984) is 
represented in our area by three species. This is a very loosely 
defined group having in common " ... small appressed corallites and 
slender branches . .. " (Veron & Wallace, 1984). The growth form may 
vary from corymbose to tabular. 
Synonymy: 
ACROPORA (ACROPORA) LATISTELLA (Brook, 1892) 
(Plate 9b) 
Madrepora latistella Brook, 1892; Brook (1893), 
Gardiner (1898). 
Acropora latistella (Brook); Hoffmeister (1925), 
Wallace (1978), Veron & Marsh (1988), Veron (1990). 
Acropora (Acropora) latistella (Brook); Veron & Wallace 
(1984). 
Material examined: 














Corymbose to tabular; all South African specimens are fragments 
from tables with lateral attachment; the vertical branchlets are 
well spaced, slender and terete; they end in the same horizontal 
plain. 
Axial corallite: 
Tubular, well exsert by about 2 mm, corallite diameter 0.8-1.lmm, 
calyx diameter 0.7-lmm. Septa: One cycle well developed l/-3/4R; 
second cycle may be incomplete; septa are dentate. 
Radial corallites: 
Tubular appresssed with round to dimidiate opening; neatly 
arranged along the vertical branchlets, usually in rows or 
spirals; towards the bases o f the branchlets they tend to become 
immersed. Septa: One complete cycle (up to l/2R), an incomplete 
second cycle usually present (size up to l/4R). 
Thecae and Coenosteum: 
Costate to broken costate on the corallites; spinules on the 
coenosteum. 
Observations: 
This species is common on the deeper reefs in South Africa, where 
it co-occurs with the other tabular species, sometimes in dense 
stands. It can be seperated from the Acropora hyacinthus group by 
the larger size of the corallites and the terete branches. A. 
latistella is also easily seperated from A. nana by its tabular 













ACROPORA (ACROPORA) NANA (Studer, 1878) 
(Plate lOa) 
Madrepora nana Studer, 1878. 
Ac r opora (Acropora) nana (Studer). Veron & Wallace 
(1984); Veron (1986). 
Material examined: 
2 specimens from Bassas da India (ORI/BdI/1991-8-4, ORI/BdI/1991-
8-5), 2 specimens from Inhaca Island, Mozambique ( ORI/AIC20 ( 1), 
ORI/AIC30(1)). 
Branching pattern: 
Corymbose, branches originating directly from an encrusting base, 
branch diameter 12-14mm, slightly tapering towards the tip. The 
central branches are very straight, branches on the periphery only 
slightly oblique in the beginning, then tending to grow vertically 
upwards, this uniform vertical growth giving the colonies a 
hemispherical, very neat appearance. 
Axial coral l ites: 
Exsert; tapering, lower diameter 2 . lmm, distal diameter l.9mm, 
calyx diameter 0.9-1.lmm . Septa: 2 septa! cycles, size of the 
first cycle l/8-1/4R, directive septa 1/4R, second cycle often 
only as a row of spines. 
Radial corallites: 
Appressed tubular with round to elongate openings, becoming 
nariform towards the tips of the branches; arranged in lines, and 
subimmersed on the lower parts of the branches; in ORI/AIC20 ( 3) 












Plate lOa) Acropora fAcroporal nana (Studer, 1878); ORI/BdI/1991-
8-48, x0.7, from Bassas da India, lagoon. 
Plate !Ob) Acropora fAcroporal aculeus (Dana, 1846); ORI/KB/1991-













(especially the peripheral ones) very long (up to lOmm) tubular 
corallites often developed, becoming proliferous. Septa: one cycle 
(size:l/8-1/4R) with distinct directive septa or completely 
reduced. 
Thecae and Coenosteum: 
Reticulate with spines al 1 over, the basal part of the spines 
frequently fuse. 
Observations: 
This species is apparently absent from South Africa, where 
conditions may be too rough, as A. nana is a species of protected 
waters (Veron & Wallace, 1984). A.nana was previously only 
recorded in the I ndian Ocean at Cocos-Keeling Islands and around 
Australia. Boshoff identi f ied his specimen from Mozambique as ~ 
ti zardi (Brook) . 
Synonymy: 
ACROPORA (ACROPORA) sp. cf .ACULEUS (Dana, 1846) 
(Plate lOb) 
Madrepora aculeus Dana, 1846; Brook (1893). 
Acropora aculeus (Dana); Wallace (1978). 
Acropora (Acropora) aculeus (Dana). Veron & Wallace 
(1984), Veron (1986), Veron & Marsh (1988). 
Material examined : 
2 specimens from the Northern Reef Complex off Kosi Mouth, RSA, 
20m (ORI/KB/1991-8-19, ORI/KB/1991-9-28). 
Branching pattern : 












horizontal branches that anastomize irregularly; short, vertical 
branches grow at intervals of about lcm; thickness of table about 
2cm. 
Axial corallites: 
Exsert by 2 to 4mm, slightly conical, outer diameter 2.5mm, calyx 
diameter l. lmm. On horizontal part of branchlets long ascending 
Axials with very few Radials are often found, also near the 
growing edge there is often a strong development of incipient 
Axials. Septa: Septa present as a row of spines, or, when 
developed, size is 1/8-l/4R, directive septa usually longer (size 
1/4-l/2R), second cycle septa reduced to spines. 
Radial corallites: 
On the horizontal part of the branches mostly sub-immersed to 
immersed, 
nariform 
on branchlets mostly 
opening, towards the 
appressed 
tips of 
tubular with round or 
the branchlets often 
nariform, lower wall sometimes developed as a lip. Septa: present, 
although often only in form of spines; two cycles may be present, 
the second however often reduced; directive septa mostly clearly 
distinguishable. 
Thecae and Coenosteum: 
Costate on the corallites, costae sometimes with spines; coenoste-
um broken costate or, on horizontal branches, reticulate with 
spines. 
Observations: 
This species is apparently uncommon as it was only found in the 
Northern · Reef Complex off Kosi Mouth, RSA, on the deep parts of 












needed to confirm the presence of this species without doubt. 
The Acropora nasuta group 
The Acropora nasuta group (Veron & Wallace, 1984) is represented 
in South East Africa by three species. This group is well defined 
by " ... similar corallite and coenosteal structures corymbose 
or caespi to-corymbose growth form, which can develop into side 
attached plates or stalked tables ... " (Veron & Wallace, 1984). 
Synonymy: 
ACROPORA (ACROPORA) NASUTA (Dana, 1846) 
(Plate lla) 
Madrepora nasuta Dana, 1846; Brook (1893). 
Acropora nasuta (Dana); Wallace (1978), Sheer & Pillai 
(1983), Veron & Marsh (1988), Sheppard & Sheppard 
(1991). 
Acropora (Acropora) nasuta (Dana); Veron & Wallace 
(1984), Veron (1986.). 
Material examined: 
1 specimen from Bassas da India (ORI/BdI/1991-8-10), 1 specimen 
from Inhaca Island, Mozambique (ORI/AIC8(6) from Baixo 213), 3 
specimens from the Northern Reef Complex off Kosi Mouth, RSA, lOm 
(ORI/KB/1991-9-7, ORI/KB/1991-9-8, ORI/KB/1991-9-16). 
Branching pattern: 














Tubular, exsert by 1.8-2.4mm, tapering, outer diameter 2.9-3.9mm, 
calyx diameter 1-1.Smm. Septa: 2 complete septa! cycles (first 
cycle 1/4R, second cycle 1/8R), ventral directive septum very 
prominent (1/2R). 
Radial corallites: 
Appressed tubular with round, elongate to nariform openings; 
corallites arranged in rows with decreasing size towards the 
branch tips; the lower wall s are slightly better developed than 
the upper walls; on the main branches subimmersed corallites 
occur, however not in such number and regularity as in A. secale. 
Septa: reduced, first cycle usually present, though often only as 
a row of spines, the ventral directive septa are very prominent. 
Thecae and Coenosteum: 
Reticulate with spines, the basal parts of the spines may fuse to 
form costae. 
Observations: 
This species is uncommon in South Africa, where it has only been 
recorded in the Northern Reef Complex off Kosi Mouth, and 
Mozambique. It seems to be more common on Bassas da India. It is 
not easily distinguished from A.valida, the more regular radials 
being the best distinguishing tool. Boshoff (1981) identified his 












Plate lla) Acropo r a CAcropora) nasuta (Dana, 1846); ORI/KB/1991-9-
16, xl . 3 , from the Northern Reef Complex off Kosi Mouth, 
Natal, RSA . 
Plate llb) Acropora CAcroporal yalida (Dana, 1846); ORI/AIC8(3), 













ACROPORA (ACROPORA) VALIDA (Dana, 1846) 
(Plate llb) 
Madrepora valida Dana, 1846; Brook (1893). 
Madrepora variabilis Klunzinger, 1879; Brook (1893). 
Acropora variabilis (Klunzinger); Scheer & Pillai (1974), 
Pillai & Scheer (1976); Scheer & Pillai (1983), 
Wallace (1978). 
Acropora (Acropora) valida (Dana); Veron & Wallace 
(1984), Veron (1986). 
Acropora valida (Dana); Veron & Marsh (1988), Veron 
(1990), Sheppard & Sheppard (1991). 
Material examined: 
1 specimen from Inhaca Island, Mozambique (ORI/AIC8(3) from Ilha 
dos Portugueses). 
Branching pattern: 
Corymbose, corallum very compact and pillow-like, branches thick 
with diameter from 11.3 to 13.lmm, tapering, very regularly 
arranged. 
Axial corallites: 
Exsert by 2.l-3mm, conical, slightly tapering (basal diameter 2.6-
3.3mm, apical diameter 2.2-2.9mm). Septa: 2 complete cycles, first 
cycle l/2R, second cycle l/4R, directive septa 3/4R. 
Radial corallites: 
Mostly appressed tubular wi th nariform opening although some 
tubular with round opening; interspersed are numerous sub-immersed 













g r eatly 
not arranged in rows (as in A. nasuta). Septa: vary 
between corallites; two complete cycles (size:l/4R) in 
tubular coral 1 i tes, in nari form coral 1 i tes either only directive 
septa showing or completely reduced. Two septal cycles present as 
rows of spines in immersed corallites. 
Thecae and Coenosteum: 
Densely arranged, elaborate spines all over; the spines are 
arranged in neat rows on the corallites. 
Observations: 
The present specimen was identified as A.valida mainly because of 
the differences in the arrangement and structure of radial 
corallites from the specimens in the present A.nasuta series. In 
A. valida Radials are not arranged in rows and are more appressed. 
Also nariform openings occur more regularly on ORI/AIC8(3) as do 
sub-immersed and immersed coral 1 i tes. On the present specimen 
these sub-immersed or immersed corallites are found on all regions 
of the branches, while in the A. nasuta series they are mainly 
confined to the proximal parts. The thecae and coenosteum of 
AIC8(3) are however very similar to those in the A. nasuta series. 
According to Veron & Wallace 
costate, with fine or 
(1984) 
coarse 
in A. valida "corallites are 
costae 
synapticulae". This situation however is not 
without prominent 
reflected in the 
photographs of their specimens (Fig. 859 and 862), where rows of 
spicules on the thecae are shown. I did not find any differences 
in thecal and coenosteal structure between A. nasuta and A.valida. 












arrangement and shape of radial corallites. Boshoff (1981) 
identified his specimen from Mozambique as A. concinna (Brook). 
Synonymy: 
ACROPORA (ACROPORA) SECALE (Studer, 1878) 
(Plate 12a) 
Madrepora secale Studer, 1871 . 
Acropora secale (Studer). Scheer & Pillai (1974). 
Acropora (Acropora) secale (Studer). Veron & Wallace 
(1984); Veron (1986). 
Material examined: 
2 specimens from Bassas da India (ORI/BdI/1991-8-6, ORI/BdI/1991-
8-9), 3 specimens from Inhaca Island Mozambique (ORI/AIC8(2), 
ORI/AIC8(4) from Pta.Rasa, OR I /AIC13(4) from Baixo 213). 
Branching pattern: 
Judging from the present fragments, the Branching pattern is 
corymbose to caespito-corymbose, the branches thick and tapering; 
diameter of main branches 22.9mm, that of secondary branches 14.9-
16.Smm. 
Axial corallites: 
Thick walled, outer diameter 3.6-4.4mm, calyx diameter 1-1.9mm, 
exsert to 3mm, slightly conical. Septa: 2 complete septal cycles 
(size of first cycle: 1/4 to 1/2R, size of second cycle 1/4R), 
directive septa very distinct . 
Radial corallites: 
Long tubular coral 1 i tes with round opening (up to 5mm exsert) 












radials. The long radials reach their maximum size at about half 
the branch length, decreasing again in size towards the tips and 
the bases; long and tubular radials often have very small nariform 
corallites attached; the long, tubular radials are often arranged 
in rows, the sub-immersed corallites are irregularly arranged. 
Septa: 2 septa! cycles, first cycle complete (size: up to l/4R), 
second cycle often reduced and septa only visible as a row of 
spines. 
Thecae and Coenosteum: 
Reticulate with spines all over, spines have elaborate tips. 
Observations: 
This species seems to have its southern limits at Inhaca Island, 
as it has not yet been recorded in South Africa. It is easily 
distinguished from the other two species in this group by its 
long, robust and tubular radial corallites. In A. nasuta and A. 
valida the radial corallites are a l ways appressed tubular. Boshoff 
( 1981) identified his specimens from Mozambique as A. concinna 
(Brook), A. diversa (Brook) and A. gravida Dana. 
The Acropora divaricata group 
The Acropora divaricata group (Veron & Wallace, 1984) is represen-
ted by two speci es. The group is held together by " ... similar 
nariform to tubo-nariform radial coralli tes and a similar 
coenosteum between corallites which is reticulate .... on corallites 
the coenosteum is costate or broken costate .... or else consists of 












Plate 12a) Acropora CAcropora) secale (Studer, 1878); 
ORI/BdI/1991-8-9, x0.7, from Bassas da India, lagoon. 
Plate 12b) Acropora CAcropora) clathrata (Brook, 1891); 













ACROPORA (ACROPORA) CLATHRATA (Brook, 1891) 
(Plate 12b) 
Madrepora clathrata Brook, 1891; Brook (1893). 
Madrepora orbicularis Brook, 1892; Brook (1893). 
Madrepora vasiformis Brook, 1893. 
Acropora vasiformis (Brook); Pillai & Scheer (1976), 
Boshoff (1981). 
Acropora clathrata (Brook); Wallace (1978), Veron & 
Marsh (1988), Sheppard & Sheppard (1991). 
Acropora (Acropora) clathrata (Brook); Veron & Wallace 
(1984); Veron (1986) . 
Material examined: 
3 specimens from Inhaca Island, Mozambique (ORI/AIC19(2) and 
ORI/AIC26(1) from Baixo 213, ORI/AIC31(2) from Pta.Torres), 1 
specimen from Pta.Zavora (ORI/AIC26(1)), Mozambique coast, 4 
specimens from 9-Mile Reef, Central Reef Complex, RSA 
(ORI/89/1991-9-48, ORI/89/1991-9-39, ORI/89/1992-1-6, ORI/89/1992-
1-7), 1 specimen from N0rthern Reef Complex, RSA (ORI/KB/1991-9-
42). 
Branching pattern: 
Vasiform to horizontal plates in one or more tiers; horizontal 
branches are completely fused, leaving only small pores, if any, 
between them; vertical branchlets either completely absent or 
reduced to an axial with only one or two rosettes of Radials 












visible even in very young colonies (ORI/89/1991-9-48, 
ORI/KB/1991-9-42). 
Axial corallites: 
Moderately to markedly exsert ( 1-3. Smm), conical, tapering from 
2.5-3mm at the base to 1.9-2.lmm at the top, calyx diameter 0.6-
lmm, Septa: 1 cycle, which i s not always complete (about l/4R), 
septa dentate. 
Radial corallites: 
From tubular through appressed tubular with 
dimidiate opening on branches and branchlets 
the plate and along the lines of fusion 
round, elongate or 
(where visible); on 
of branches, mostly 
subimmersed to immersed; corallites are very unequal, especially 
on the plates, where no branchlets are formed, long tubular 
coralli tes then alternate with sub-immersed and immersed ones; 
coralli tes are very crowded on the upper sides of the plates 
(spacing l-3mm), on the lower sides they vary from few and far 
between (spacing 5-lOmm) to relatively dense (spacing up to Smm); 
their walls have a rounded margin. Septa: generally more reduced 
in tubular corallites where ·only one cycle is present, on sub-
immersed and immersed coral 1 i tes mostly one cycle but often two 
cycles are present with promi nent directives, septa dentate (1/8-
1 /2R) . 
Thecae and Coenosteum: 
Rows of laterally flattened spines on the corallites, reticulate 
inbetween. 
Observations: 












and illustration of A. vasiformis in Brook (1893). This spec i es is 
very conunon on all reef types and always forms solid p l ates, 
irrespectively of exposure and turbidity . It is very uniform 
across the whole region (although no specimens were available from 
Bassas da India) and cannot be confused with any other species. 
Boshoff (1981) i dentified his specimens from Mozambique as ~ 
ocellata (Klunz.), A. recumbens (Brook) and A. vasiformis (Brook). 
The Acropora f lorida group 
Of the two species in this group, one is present in South Africa. 
The typical feature for this group is the secondary Branching 
pattern, with numerous short secondary branchlets. 
Synonymy: 
ACROPORA (ACROPORA) FLORIDA (Dana , 1846) 
(Plate 13a) 
Madrepora florida Dana, 1846. 
Madrepora qravida Dana, 1846; Brook, 1893. 
Acropora florida (Dana); Wallace (1978). 
Acropora (Acropora) florida (Dana); Veron & Wallace 
(1984), Veron & Marsh (1988). 
Material examined: 
3 colonies from Two-Mile Reef, Central Reef Complex, Natal, RSA 
(SAM-H-4638, SAM-H-4640, SAM-H-4642). 
Branching pattern 
Main branches corymbose to arborescent, normally covered with 












Plate 13a) Acropora CAcropora) florida (Dana, 1846); SAM-H-4638, 
X0.5, from 2-Mile Reef, Central Reef Complex, Natal, RSA. 
a hispidose condition. Secondary branchlets are better developed 
on the upper surf ace of the branches and may be completely 
suppressed on the lower surface. 
Axial corallite: 
Diameter 2-3mm, calyx diameter l-l.5mm, moderately exsert (exsert 
up to 3mm). Septa: usually two well developed cycles; first cycle 
up to 2/3R, second cycle l/4-l/2R. 
Radial corallites: 
Ranging from tubular through tubular appressed to almost nariform 
at the branch tips; especially on the secondary branchlets the 
Radials are very uniform. Septa: in most corallites two well-
developed cycles present; size of first cycle up tp l/2R, second 












Thecae and Coenosteum: 
On coral 1 i tes cost ate or broken costate; between the coral 1 i tes 
generally reticul ate. 
Observations: 
This species is moderately common on South African reefs. It co-
occurs with A. austera, from which it can be told by the numerous 
secondary branchlets and the generally smaller growth form of ~ 
florida. In some i nstances, on the deeper reefs, it may prove 
tricke to seperate A. austera with numerous incipient axials from 
A. florida with short secondary branches, which in this 
environment also grow arborescent. In shallow areas of the reefs 
A. florida seems to be more common than A. austera. 
Discussion 
The Acropora fauna of Sout h-East Africa consists mainly of species 
with wide distribution in the Inda-Pacific . The fauna of Southern 
Mozambique ( 23 species) was found to be richer than the South 
African fauna (14 species). This can probably be explained by the 
more complex reef - structure in Mozambique, which offers more 
ecological niches and therefore provides habitat for a greater 
number of species. Coral communities in South Africa are subjected 
to very uniform environmental conditions, due to the type of 
substratum t hey grow on. These fossil sand dunes (Ramsey & Mason, 
1990) principally only allow differentiation into shallow and deep 
coral communities. Most species of Acropora are only common in 
deep communities , as wave action in shallow water appears to be 
too strong (see Part I I and Part I I I, Chapter 1). The Acropora 












drawn about their ecological structuring. This is particularly 
well illustrated in South Africa, where most species of the 
Acropora humilis-group, which are typical for shallow reef-crest 
environments are missing, as well as typical lagoonal calm water 
species, as A. formosa and A. microphthalma. 
The Acropora fauna of souther n Mozambique and Bassas da India is 
very similar, with that on Bassas da India being only marginally 
richer. Sofar only one species exclusive to Bassas da India was 
found. It appears that the Acropora fauna of the southern Indian 
Ocean is very homogenous, a s most species, which were found in 
South East Africa occur all accross the Indian Ocean as far as 
Western Australia (Sheppard, 1987; Veron & Marsh, 1988). If the 
Australian-Indonesian region is considered as the centre of 
diversity, most coral species must have reached Africa by a 
process of island-hopping, driven by the major oceanic currents 
(Jokiel & Martinelli, 1992). The similarity of the Bassas da India 
and Mozambiquan coral faunas c ould be regarded as indicator that a 
similar process might have l inked the faunas of Madagascar and 
South East Africa via Bassas da India. The peripheral situation of 
the South East African Acropora-fauna could theoretically also 
lead to the development of pripheral endemism (Rosen, 1988). This 
will be proven in the next chapter, with the description of four 
new species from the area. 
The numerous new distribution records of species, which were 
previously not known to occur so far west and south, prove that we 













DESCRIPTION OF FOUR NEW SPECI ES IN THE HARD CORAL GENUS ACROPORA 
Oken, 1815 (Scleractinia: Ast rocoeniina: Acroporidae) FROM SOUTH-
EAST AFRICA 
Abstract 
Four new species in the scleractinian coral genus Acropora, 
A.natalensis, A.mossambica, A.sordiensis and A.branchi are 
described from South-East Afr i ca. Two species occur both in South 
Africa and Mozambique (A.nata l ensis and A.mossambica), two species 
are only known from northern Natal in South Africa (A. sordiensis 
and A.branchi). A. branchi and A.mossambica are intertidal species 
and were collected from permanent tidal pools. A.sordiensis and 













The hard-coral genus Acropora is the biggest extant coral genus 
with a world-wide distributi on within the coral reef belt. It is 
very conunon and ecologically one of the most important coral 
genera in most reef-coral c onununities. The African hard-coral 
fauna generally and the Acropora fauna in particular are poorly 
known as little detailed resea rch has been conducted in the area. 
Brook (1893) has described one species from South Africa, ~ 
africana, which was later synonymized with A.tenuis by Veron & 
Wallace (1984). The exact t ype locality of Brook's species is 
unknown, as he states "Sout h Africa, Cape of Good Hope". No 
hermatypic coral species occur however in the cold waters of the 
Cape Province. It is possible that the specimen actually came from 
Natal (where A.tenuis occurs ) or from somewhere else and the 
labels got mixed up. Boshof f (1981) has given a list of species 
occurring in Mozambique, but much of his paper needs taxonomic 
revision. 
In South East Africa the genus Acropora is at its southern limits 
of distribution in the Indo-Pacif ic fauna! province and often has 
to exist in marginal conditions; no true coral reefs are developed 
here. Two of the new speci e s described here were collected in 
tidal pools, far away from t he next important coral assemblages. 
It seems plausible that the e x treme environment encountered within 
South-East African reef s ystems has had an influence on 
speciation. 
Methods 
Most specimens were collected in South Africa by the author. The 












Mozambique and housed at the Oceanographic Research Institute in 
Durban. 
Morphometric descriptions and terms follow the terminology used by 
Wallace (1978) and Veron & Wallace (1984). 
The collections in which the spec i mens are housed, are indicated 
by a prefix to the inventory number: SAM is South African Museum 
in Cape Town, ORI is Oceanographic Research Institute in Durban. 
ACROPORA CACROPOHAl HATALENSIS sp.nov. 
HOLOTYPE: SAM-H-4629 from 2lm depth on Four Mile Reef , Central 
Reef Complex, Natal, RSA (27°30 1 S, 33°35'E); fragment of a 
two tiered, tabular colony (the fragment is from the upper 
tier), maximum length 370mm, maximum width 205mm, maximum 
height 105mm. 
PARATYPES: SAM-H-4630 from 22m depth on Four-Mile Reef, Central 
Reef Complex, Natal, RSA (27°30'S, 33°35'E); fragment of a 
single tiered, tabular colony, maximum length 200mm, 
maximum width 90mm , maximum height 4lmm. 
ORI/KB/1991-9-37 from 22m at Kosi Bay, Northern Reef Complex, 
Natal, RSA (26°55'S, 33°45'E); fragment of a tabular 
colony. 
SAM-H-4631 from 20m at Four-Mile Reef, Central Reef Complex, 
RSA ( 27°30'S , 33°35'E), fragment of a tabular colony. 
ORI/SS/1991-11-12 from 21m at Four-Mile Reef, Central Reef 













ORI/AlC7(2) from Pta.Torres, Inhaca Island, Mozambique 
(26°10'8, 32°30'E), fragment of a tabular colony; collector 
P. Boshoff. 
ORI/AlC3(7) from Xai Xai, Mozambique (25°8'8, 33°42'E), 
fragment of a tabular colony; collector P.Boshoff. 
DESCRIPTION 
Branching Pattern: 
All specimens show a tendency to form horizontal plates, usually 
only one-tiered but in large colonies also two-tiered (8AM-H4629), 
with frequent anastomoses and partial fusion of horizontal 
branches, which are flattened and spreading; the degree of fusion 
shows a progression from ORI/AlC7(3) - ORI/AlC7(2) - 8AM-H-4631 -
ORI/85/1991-11-12 - ORI/KB/1991-9-37. Vertical branches are round, 
7.2-ll.3mm in diameter, ll.3-35.6mm long and give off spreading 
secondary branchlets which also fuse in ORI/KB/1991-9-37; the 
development of horizontal branches is very regular in the Holotype 
and gets increasingly irregular through the Paratype series, for 
example SAM-H-4630 has only about half the vertical branches fully 
developed, while the others are short to rudimentary; this gives 
the colony a very uneven appearance. 
Axial corallites: 
Conical, slightly tapering, markedly exsert by 2. 5-4mm; diameter 
2-2.5mm; calyx diameter 0.6-0.8mm; in the Holotype numerous axials 
missing, possibly due to Parrotfish predation. Septation: in two 
cycles, septa dentate, size 1/2-1/3 calyx radius, directive septa 
are prominent (1/2-2/3 calyx radius); in the Holotype and 
ORI/KB/1991-9-37 only one dentate septa! cycle with prominent 













A) Acropora CAcroporal natalensis, SAM-H-4629, Holotype, from 4-
Mile Reef , South Africa , x0.3. 
B) Acropora CAcroporal natalensis, SAM-H-4630, from 4-Mi l e Reef, 
Central Reef Complex, Sout h Africa, x0 . 75. 
C) Acropora CAcroporal natalensis, ORI/KB/1991-9-37, from the 
Northern Reef Complex off Kosi Mouth, South Africa, x0 . 75. 
D) Acropora CAcroporal natalensis, ORI/AIC7(2), from Pta . Torres, 




























A) Acropora CAcroporal natalensis, SAM-H-4631, f rom 4-Mi le Reef, 
Central Reef Complex, South Africa, x2.5. 
B) Acropora CAcroporal natalensis, ORI/AIC7(2), from Pta. Torres, 
Inhaca Island, Mozambique, x2.5. 
C) Acropora CAcroporal natalensis, SAM-H-4631, from 4-Mile Ree f , 
Central Reef Complex, South Africa, x7.5. 
DJ Acropora CAcroporal natalensis, ORI/A1C7(2), from Pta.Torres, 



























Of very inconsistent shape; near the tips tubular appressed with 
elongate to nariform opening; further down the branches most 
corallites are nariform; on horizontal parts of the branches most 
are nariform, sub-immersed to immersed; on the underside of the 
branches there are only a few very appressed tubular or 
sub immersed coral 1 i tes. Septation: development 
reduced in most tubular corallites, where only 
varies, very 
the directive 
septum is showing, one cycle of septa may be present in form of 
spines (SAM-H-4630, ORI/AlC7(3))or developed to a size of 1/8-1/4 
calyx radius (ORI/KB/1991-9-37, ORI/85/1991-9-38); when one 
complete cycle is present , the second cycle often only shows as a 
row of spines (SAM-H-4631); the Holotype shows all these possible 
variations; on immersed, hooded corallites one to two cycles 
present, the septa of the second cycle however very smal 1 to 
completely absent. 
Thecae and Coenosteum: 
On the coral 1 i tes costate to broken costate or rows of spinules 
which partially fuse to form broken costae, coenosteum covered 
with spinules, sometimes spongy; walls of radials can be 
fenestrate (ORI/S5/1991-11-12). 
Observations: 
The specimens used to describe this species form quite a 
heterogenous series but are held together by their growth form, 
the characteristics of their coral 1 i tes and the coenosteum. Al 1 
these characters place the species into the Acropora diyaricata 
group (Veron & 
affinities to 
Wallace, 1984). Within 
















stoddarti Pillai & Scheer , 1976. A.natalensis does not have 
regularly nariform radials on branchlets as A.stoddarti has. They 
are mostly tubular appressed throughout the branches and do not 
become immersed as in A. so l itaryensis. Even on the horizontal 
branches the corallites are either nariform or tubular in A.... 
natalensis, this is not the case in A.solitaryensis, where they 
are immersed on the lower parts of the branches (Veron & Wallace 
1984). This species is very var iable. 
The colour of the living animal s is always a deep chocolate-brown. 
ETYMOLOGY: This species is named after the South African Province 
Natal, within which all South African reef-coral communities are 
situated. 
ACROPORA CACROPOHAl SORPIENSIS sp.nov. 
HOLOTYPE: SAM-H-4632 from 14m on Two-Mile Reef (27°30'S, 32°41'E), 
Central Reef Complex , Natal, South Africa; an entire 
colony, 200mm greates t diameter, llOmm greates height; 
collector B. Riegl. 
PARATYPES: SAM-H-4633 from 21m on Four-Mile Reef (27°30'S, 
32°4l'E), Central Reef Complex, Natal, South Africa; entire 
colony, 145mm greatest diameter, llOmm greatest height; 
collector B. Riegl. 
SAM/H-4634 from 14m on Two-Mile Reef (27°31'S, 32°41'E), 
Central Reef Complex, Natal, South Africa; entire colony, 
115mm greatest diamete r, 90mm greatest height; collector 
B.Riegl. 
SAM-H-4635 from 12m on Two-Mile Reef (27°3l'S, 32°41'E), 













A) Acropora CAcroporal sordiensis, SAM-H-4632, Holotype, from 2-
Mile Reef, Central Reef Complex, South Africa, x0.4. 
B) Acropora CAcroporal sordiensis, SAM-H-3634, from 2-Mile Reef, 
Central Reef Complex, South Africa, x0.4. 
C) Acropora CAcroporal sordiensis, ORI/S9/1991-1-7, from 9-Mile 
Reef, ORI/S2/1991-7-12 from 2-Mile Reef in the Central Reef 
Complex, ORI/KB/1991-9-23 from the Northern Reef Complex 



























A) Acropora CAcroporal sordiensis, SAM-H-4636, from the Northern 
Reef Complex off Kosi Mouth, South Africa, xlO. 
B) Acropora CAcroporal sordiensis, SAM-H-4636, from the Northern 
Reef Complex off Kosi Mouth, South Africa, xlO. 
C) Acropora CAcroporal sordiensis, ORI/S9/1992-1-7, from 9-Mile 


























l lOmm greatest diameter, 75mm greatest height; collector 
B.Riegl. 
SAM-H-4636 from 2lm on Rosi-Mouth Reef (26°50'S, 32°38'E), 
Northern Reef Complex, Natal, South Africa; fragments of a 
colony; collector B. Riegl. 
SAM-H-4637 from 15m on Two-Mile Reef (27°3l'S, 32°4l'E), 
Central Reef Complex, Natal , South Af r ica, entire colony; 
collector B. Riegl. 
ORI/S9/1992-l-7 from 14m on Nine-Mile Reef (27°26', 32°40'E), 
Central Reef Complex, Natal , South Af r ica; entire colony, 
255mm maximum diameter, 125mm maximum height; col l ectors B. 
Riegl and M. Schleyer. 
Further specimens: 
6 specimens from Two-Mile Reef, Central Reef Complex, South Africa 
(ORI/S2/1991-7-12, ORI/S2/1992-l-8, ORI/S2/1992-l-9, OR I /S2/1992-
l-10, ORI/S2/1992-l- l l, ORI/S2(/1992-l-12 ) 1 specimen from the 




Caespi to-corymbose, from a central attachment a heavy base of up 
to several centimetres thickness in large colonies is formed; 
branches are thick (7.5-llmm at the tips, 18-30mm at the bases) 
and terete to mildly tapering; in species from protected habitats 
branches are thinner, especially at their bases ; growth 
orientation in all branches is upward , the lateral branches 
showin g a tendencay to fuse in their basal parts, resulting in a 
bowl-shaped appearance of large colonies (ORI/S9/1992-l-7); at the 












transition of which into thin branchlets is easily visible in 
older colonies (Holotype and ORI/59/1992-1-7); at the tips of the 
branches numerous incipient axials and scondary branchlets are 
found, often more than two per branch, which gives the branch 
arrangement an irregular appea rance. 
Axial corallites: 
Very irregular in shape and size, always conspicuous, conical, 
tapering from 3. 2-6. Smm at t he base to 2. 5-6. Omm at the tips; 
exsert by l.9-4mm; calyx diameter l.l-2.3mm, often laterally 
compressed, resulting in an elongate calyx. In some instances, in 
particularly large axials, a second 
process resembling intratentacular 
calyx is being 
budding of 
formed by a 
the axial 
(ORI/52/1991-9-8, ORI/59/1992-1-7). Septation: well developed, 
mostly in two cycles (first cycle:l/4-1/2 calyx radius, second 
cycle 1/8-1/4 calyx radius) with prominent directive septa (3/4-
2/3 calyx radius), in individual large corallites a third cycle 
may be developed; in large corallites septa are markedly dentate, 
especially deep inside the calyx, septa! den tat ions are however 
absent in most smaller calices. 
Radial corallites: 
Mostly appressed tubular with round to nariform opening. The inner 
(upper) corallite wall is often absent, therefore the outer 
(lower) wall forms a lip, wh ich is pointed and hook-like; some 
ascending tubular radials with dimidiate openings are present near 
the tips of the branches; ne ar the bases of the branches most 
corallites become sub-immersed to immersed, near the bases and the 
tips of the branches numerous incipient axials are developed. On 












appressed, the inner (upper) wall is better developed; corallites 
then often have nariform openings or become fully tubular with 
oval to round openings. Septation: mostly only one cycle ( 1/8 
calyx radius) with prominant directive septa (1/4 calyx radius), 
second septa! cycle only present as a low ridge. 
Thecae and Coenosteum: 
Walls are thick and covered by a dense arrangement of laterally 
flattened, elaborate spines, which are arranged in rows; despite 
their apparent thickness, the walls can be very spongy 
(ORI/59/1992-1-8); the coenosteum .is reticulate with spinules and 
also very spongy in appearance. 
Observations: 
The structure of the axial coralli tes and the thickset branches 
would put this species somewhere close to the Acropora humilis 
group (Veron & Wallace, 1984). The structure of the radial 
corallites however does not suggest this grouping. The most 
logical grouping for this species seems to be the Acropora loyelli 
group (Veron & Wallace, 1984), within which A. sordiensis is 
closest to A. yerweyi Veron & Wallace, 1984. This closeness is 
based on coenosteum characteristics and the shape of the radial 
corallites. However, A. sordiensis has a much more regular growth 
pattern and thicker, shorter branches than A.yerweyi. Species 
within the A. loyelli group are defined to " ... have some 
resemblance to each other or to species of the A. humilis 
group ... " (Veron & Wallace, 1984). It is a very heterogenous 
grouping of species, which do not fit anywhere else. The absence 
of an upper wall in many radial corallites of A. sordiensis is 












species differ greatly in the shape and arrangement of the radial 
corallites. A missing upper wall is typical of the A. aspera group 
(Veron & Wallace, 1984), but the species in this group have a 
different branching patte rn and different coenosteal 
characteristics. 
The coulour of the living animal ranges from brown to yellow and 
green with blue branch tips . This species is common on South 
African reef systems but has not been recorded elsewhere. 
Etymology: Named after Sodwana Bay in the Central Reef Complex, 
South Africa. The area is often colloquially referred to as 
"Sordies", from which the name is derived. 
ACROPOBA CACROPOBAl MOSSAMaICA sp.nov. 
HOLOTYPE: ORI/ Al Cl ( 4) from Xai Xai, Mozambique ( 25 ° 8' S, 33 ° 42 'E) 
intertidally on rocks ; collector P. Boshoff; an entire 
colony, maximum length 75mm, maximum width 65mm, maximum 
height 45mm. 
PARATYPES: ORI/AlCl(l) from Cabo da Inhaca, Inhaca Island, 
Mozambique (26°lO'S, 32°30'E); intertidally; collector 
P.Boshoff. 
ORI/AlC1(2) from Baixo 21 3 , Inhaca Island (26°lO'S, 32°30'E), 
Mozambique, subtidally; collector P.Boshoff. 
ORI/A1Cl(3) from Umdlot i, Natal, RSA (30°32'S, 31°12'E), 
intertidally; collector P.Boshoff. 
ORI/A1C18(1) from Pta. Torres, Inhaca Island, Mozambique 
(26°lO'S, 32°30'E), collector P. Boshoff. 
ORI/AlC18(2) from Pta. Rasa, Inhaca Island, Mozambique 













A) Acropora CAcropora) mossambica, ORI/AlC1(4), Holotype, from Xai 
Xai, Mozambique, x3. 
B) Acropora CAcropora) mossambica, ORI/A1C18(1), from Pta. Rasa, 
Inhaca Island, Mozambique, x2. 
C) A!::tQPQta (ACtQPQta) mQssaml:lica, ORI/AlC1(3), from Umdloti, 
Natal North Coast, South Africa, xl. 
D) ActQPQta (ActQPQtal mQssaml:lica, ORI/A1C1(3), from Umdloti, 



























A) Acropora CAcroporal mossambica, ORI/AlC1(4), Holotype, axial 
corallite, xlO. 
B) Acropora CAcroporal mossambica, ORI/A1C1(4), Holotype, radial 
coralliutes, xlO. 





























Low, bushy to corymbose, with little secondary branching; a 
continuous basal plate can be developed, which shows a tendency to 
grow outward and upward. This has lead to the corallum of 
ORI/AlC1(3) being more massive than truly branching. The plate is 
the result of filling between the upward arching horizontal 
branches on ORI/AlC1(3). On most specimens there is relatively 
little true horizontal branching, only the branches on the edge of 
the colony are oblique, but with a strong upward growth tendency 
(as on ORI/AlC1(3), ORI/AlC1(4), ORI/A1Cl8(1), ORI/AlC18(2)). 
Axial corallites: 
Very conspicuous, cylindrical with a very thick but porous wall, 
moderately to hardly exsert (up to 2mm), outer diameter 3.3-5.7mm, 
calyx diameter 1 . 1-3.4mm, characteristically laterally compressed, 
in most axials the calyx is not round but elongate. Septation: 
moderate to weak development in the distal part of the calyx (1/8-
1 /2 calyx radius, sometimes only visible as low ridges), septa 
becoming bigger further down the calyx (1/2 -1/3 calyx radius) 
where they bear spines; the directive septa meet at the bottom of 
the calyx and are bigger than the others. Two septa! cycles 
present, the first cycle is always twice the size of the second 
cycle. 
Radial corallites: 
Tubular through appressed tubular to nariform near the tips of the 
branches, becoming increasingly smaller further down the branches; 












immersed and immersed corallites. Corallite arrangement on the 
branches is irregular with large corallites having a tendency to 
proliferate and turn into incipient axials; corallite diameter 
2.5-3.4mm, the lower (outer) wall better developed, often also 
lipped, the lip being rounded and flaring, sometimes hook-like. 
Septation: in general poorly developed with only the directive 
septa showing, the outer di recti v.e septum being better developed 
than the inner one; on incipient axials and certain large radials 
septa are well developed with two cycles and prominant directives; 
in some coral 1 i tes no septa at al 1. Septa are best developed in 
ORI/A1Cl(3) where two septal cycles are present (first cycle:l/4 
calyx radius, second cycle 1/8 calyx radius); in immersed 
corallites on the basal plate usually only one septal cycle 
present (1/8 calyx radius). 
Thecae and Coenosteum: 
Walls are very porous despite their apparent thickness, some are 
fenestrate (on ORI/A1Cl8(1) and ORI/A1C18(2)); the coenosteum is 
costate to broken costate on the corallites, on the basal plate a 
dense arrangement of spinules gives a spongy appearance. 
Observations: 
A,mossambica superficially shows some resemblance to A,tenuis, of 
which it looks like an oversized version. It differs from A,tenuis 
by the much larger size of its corallites, especially the axials. 
The structure of the radials, compressed with rounded calyces and 
flaring outer wall, is also similar to A,tenuis, however not 
showing the usually neat arrangement of this species. The growth 
form of A,mossambica could be considered to be an extreme 












The structure of the radial coralli tes would place A.mossambica 
within, or at least near, the Acropora selago group (Ve r on & 
Wallace, 1984), which is characterized by having " ... similar 
radial corallites with strongly developed lower walls and flaring 
or pointed lower lips ... " (Veron & Wallace, 1984). 
There is also a similarity to Acropora macrostoma (Brook, 1891), 
as illustrated and discussed by Brook (1893). However, Brook's 
A.macrostoma is a corymbose, tabular specimen, whereas the present 
specimens are far from any tabular condition as they are very 
small. It cannot be excluded with certainty that under favourable 
environmental conditions typically corymbose plates would be 
formed. But judgi ng from the present specimens and their typical 
intertidal or infratidal habitat this seems unlikely. 
A.mossambica occurs in South East Africa in permanent tidal pools, 
sometimes sharing them with another intertidal species, A.branchi 
(see below). The co l our of the living animal is pale sand-coloured 
to light brown. 
ETYMOLOGY: Named after the South East African country Mozambique, 
where this species was first collected. 
ACROPOBA CACROPOBAl BBANCHI sp.nov. 
SYNTYPES: SAM-H-4620 from a tidal pool at Chaka's Rock (30°31 'S, 
31°13'E), Natal, South Africa, an entire colony attached to 
a rock, greatest length llOmm, greatest width 65mm, 
greatest height 75mm, collector B.Riegl . 
SAM-H-4621 from tidal pool at Chaka's Rock (30°31'S, 31°13'E), 












length 130mm, greatest width 140mm, greatest height 85mm, 
collector B.Riegl. 
PARATYPES: SAM-H-4622 from tidal pool at Chaka's Rock 
(30°3l'S,31°13'E), Natal, South Africa, collector B.Riegl. 
SAM-H-4623 from tidal poo l at Chaka's Rock (30°31'S, 31°13'E), 
Natal, South Africa, collector B.Riegl. 
SAM-H-4624 from tidal poo l at Chaka's Rock (30°31'S, 31°13'E), 
Natal, South Africa, collector B.Riegl. 
SAM-H-4625 from tidal poo l at Chaka's Rock (30°31'S, 31°13'E), 
Natal, South Africa, collector B.Riegl. 
SAM-H-4626 from tidal poo l at Chaka's Rock (30°3l'S, 31°13'E), 
Natal, South Africa, collector B.Riegl. 
SAM-H-4627 from tidal poo l at Chaka's Rock (30°3l'S, 31°13'E), 
Natal, South Africa, collector B.Riegl. 
SAM-H-4628 from tidal poo l at Chaka's Rock (30°31'S, 31°13'E), 
Natal, South Africa, collector B.Riegl. 
ADDITIONAL SPECIMENS: ORI/A1C26(1) from Chaka's Rock, Natal. 
ORI/AlC26(1) from Pta.Zavora, Mozambique. 
ORI/AlC19(1) from Unhlanga Rocks, Natal. 
DESCRIPTION 
Branching Pattern: 
Extremely variable, from incrusting through low, bushy corymbose 
to massive; the basic branching pattern is corymbose (SAM-H-4621) 
but the incrusting basal area, which in most specimens stretches 
far beyond the upward branchi ng area, shows a tendency to grow 
upward, which then leads to a fusion of the bases of the short 
branches. This situation may go so far, that no true branches are 
developed and only the entire basal plate grows upward to form a 













A) Acropora CAcropora) branchi, SAM-H-4621, Syntype, a small, 
branching colony from a very sheltered location in a tidal 
pool at Chaka ' s Rock, Natal North Coast, South Africa, xl. 
B) Acropora CAcroporal branchi, SAM-H-4622, a small, branching 
colony, from a sheltered location in a tidal pool at 
Chaka's Rock, Natal North Coast, South Africa, xl. 
C) Acropora CAcropora) branchi, ORI/AlC26(1), a branching colony, 
showing fusion of lateral branches into a plate, from 
Chaka's Rock, Natal North Coast, RSA. 
D) Acropora CAcroporal branchi, SAM-H-4620, Syntype, peripheral 
part of a large, massive growing co l ony on the seaward edge 
of an intertidal rock-platform at Chaka's Rock, Natal North 



























A) Acropora CAcroporal branchi, SAM-H-4628, part of the laminar 
edge of a massive colony, from Chaka's Rock, Natal North 
Coast, South Africa, xl. 
B) Acropora CAcroporal branchi, SAM-H-4627, part of a massive 
·colony with no branching, from the wave-exposed edge of an 
intertidal rock platform at Chaka's Rock, Natal North 
Coast, South Africa, x2. 
C) Acropora CAcroporal branchi, SAM-H-4621, an enlarged branchlet, 
showing the coenosteum, specimen from Chaka's Rock, Natal 
North Coast, South Africa, x5. 
D) Acropora CAcroporal b anchi, SAM-H-4621, immersed corallites on 
the incrusting basal plate of this specimen, from Chaka's 




























than incipient axials, protruding from its surface( SAM-H-
The lateral extension of the colony happens by fusion of 
branches, which then form plates much like in A. clathrata (Brook, 
1891). The growth direction is determined by single axial 
corallites, wherever present, so that this species has to be 
grouped with the subgenus Acropora . 
Axial corallites: 
Mostly cylindrical but some markedly conical, usually hardly or 
not at al 1 tapering; outer diameter from 2. 4-4mm, hardly to wel 1 
exsert ( 1-2. 5mm), calyx diameter 0. 8-2. 6mm, in some specimens the 
larg axial corallites are laterally compressed, thus having 
elongate calyces, size of axials may vary greatly within the same 
colony, on the growing edge of platelike lateral parts adjacent 
axials sometimes fuse. Septation: depending on the size of the 
calyx one to two septa! cycles developed (in smal 1 calyces only 
one cycle or the second cycle only visible as a low ridge), septa 
are dentate, size 1/4-1/3 calyx radius, directive septa usually 
larger 1/3-1/2 calyx radius. Septa increase in size deep in the 
calyx, where one directive septum may increase to size 2/3 of 
calyx diameter. 
Radial corallites: 
On branches, tubular to tubular appressed usually with a round 
opening, on some specimens developing a hooked, rounded lip. Size 
very variable, but mostly about half the size of the axial 
corallite, diamet er l.4-2.2mm, calyx diameter 0.9-1.lmm. Towards 
the bases of the branchlets (where developed) radials become more 
appressed; size, shape and distribution of radials over the 












skeleton numerous immersed coral 1 i tes of very irregular size and 
distribution. Tiny corallites ore often densely packed, especially 
between branches or tal 1 incipient axial s; these coral 1 i tes are 
only half the size of the normal immersed corallites (calyx 
diameter of normal coral 1 i tes 0. 9-1. Omm); on some specimens sub-
immersed hooded corallites or even tubular appressed corallites on 
the basal part of the corallum pare resent; at irregular intervals 
tubular corallites are exsert by up to 4mm, most of which seem to 
turn into incipient axials. Septation: Always one complete cycle 
(size 1/8-1/4 calyx radius, in larger corallites often two 
complete cycles , the second cycle only 1/4 or 1/2 the size of the 
first cycle and often only developed 0. 5-lmm away from the upper 
edge of the calyx, larger septa are dentate, directive septa are 
only slightly larger than other s. 
Thecae and Coenosteum: 
Covered with fine, elaborate spinules which may or may not be 
arranged in rows; if arranged in rows, partial fusion is often 
observed. On the basal part the appearance of the coenosteum is 
spongy. 
Observations: 
The growth form, very low pseudo-corymbose branching with massive 
inf i 11 ing between the basal parts of the branches caused by an 
upward growing basal area, is very similar to that observed in 
A.mossambica. The completely different coralli te, coenosteal and 
the cal structure seperates these species very 
A.mossambica branches are formed regularly in all 
well. In 
available 
specimens, even if they are only very short and blunt. In 












specimens from extremely sheltered habitats; in most specimens no 
branches are formed. The fused lateral branches, on the growing 
edge of the corallum, show in their structure certain similarity 
to those observed in South African specimens of A.clathrata 
(Brook, 1891). It seems possible, that some relationship exists 
between these species, which would also be suggested by similar 
corallite and coenosteal structures. A.clathrata (Brook, 1891) is 
grouped within the A.divaricata group (Veron & Wallace, 1984). 
This group is held together by " ... similar nariform to tubo-
nariform radial corallites and a similar coenosteum .. . " . This 
definition however excludes A.branchi sp. · nov. from this group, as 
this species' corallites are typically tubular. The most logical 
grouping for this species would be the A. loripes group (Veron & 
Wallace, 1984), being held together by " ... an essentially s i milar 
very fine coenosteum, giving a smooth appearance similar to the 
coenosteum of the Dendrophylliidae ... " (Veron & Wallace, 1984). 
Within this group, radial corallites are very variable but mostly 
tubular. 
ETYMOLOGY: 
This species is named after George and Margo Branch of the 
University of Cape Town, who first discovered this species, in 













AN IDENTIFICATION KEY TO THE HARD CORAL GENUS ACROPORA Oken, 1815 
IN SOUTH EAST AFRICA 
This key is intended to provide easily discernible clues in order 
to allow quick identificati on of the local species of Acropora. 
Therefore it centers its app roach on the most obvious characters 
of the corals, their growth- form. On a broader geographic scale 
this approach may be problema tic because particularly in Acropora, 
growth form can vary extre mely, given different environmental 
conditions. In South East Africa however, and particularly in 
South Africa, coral reefs o f fer very uniform environments because 
there is very little geomorphological differentiation of the 
substratum (see Part II, Chapter 1) and corals tend to have very 
uniform growth forms across the described range . It is therefore 
possible to use growth form a s a first differentiating tool . This 
makes the key easier to use and makes preliminary identification 
possible far from the labora tory. Appropriate monographs should 












1 Branches with only one clearly differentiated axial 
coral l ite at the end of each branch or the growing 
edge of plates ..................................... . ........ 2 
1* Branches with more than one or no clearly differen-
tiated corallites at the end of each branch, growth form 
massive with no branches at all or branching with wi de, 
blunt or wedge-shaped branches ..................... A.palifera 
2(1) Massive to submassive base with short branches ..... . ........ 3 
2* Growth form different .............................. . ........ 4 
3(2) Growth form shows all transitions from massive with 
no branches through submassive with short branches to 
small corymbose clumps, branch diameter around 0.7 cm, 
axial corallites conical radials tubular to tubular 
appressed with round opening, in tidal pools ....... . A.branchi 
3* Never massive without branches, always short, thick and 
terete, upwards directed branches present; also grows in 
small corymbose clumps, branch diameter 10-15 mm, axial 
coral l ites conical with thick, porous wall, often laterally 
compressed, radials appressed tubular to nariform, the 
lower wall better developed than the upper, in tidal 
pools ........ . .............. . .................... A.mossambica 
4(2*) Branches hispidose, covered on all sides or only on 
upper side wi th secondary branchlets, giving a "bottle-
brush" appearance .......... . ...................... A. florida 
4* Branches other than hispidose ..................... . ........ 5 
5(4*) Tabular to p l atelike, in South Africa always solid , 
vasiform plates .... · ........ . ...................... . ........ 6 
5* Corymbose, ceaspito-corymbose, caespitose or arborescent .. 15 












vertical branchlets .............................. A.clathrata 
6* Fully, or almost tabular, tables not fused to plates ........ 7 
7(6*) Tabular, growing from a central or lateral attachment 
the horizontal growth component being more pronounced 
• 
than the vertical; horizontal branches round or later-
ally compressed and anastomose irregularly ................ 8 
7* Tabular, but horizontal branches vertically compressed 
with frequent anastomoses; or vertical growth component 
more pronounced than horizontal growth component ............ 14 
8(7*) Vertical branchlets fine and short (1-2 cm), projecting 
upwards with small corallites (1-2 mm diameter) ............ 9 
8* Vertical branchlets thicker and longer (1-3 cm), project-
ing upwards with medium sized corallites (2-3 mm diam.) .... 12 
9(8) Branchlets and radials very uniform in shape and length .... 10 
9* Branchlets and radials variable in shape and length ........ 11 
10(9) Radial corallites neatly arranged in spirals along the 
branchlets, tubular to tubular appressed and labellate 
with dimidiate to narifo r m opening ............... A.hyacinthus 
10* Radial corallites not neatly arranged in spirals, tubular 
to tubular appressed, of t en labellate with dimidiate to 
nariform opening ........ . ......................... A.cytherea 
11(9*) Branchlets composed of several axial corallites and 
their radials giving the branchlets an irregular appear-
ance, large axials ...... . ....................... A.anthocercis 
11* Radials very irregular, i ncreasing in length towards 
the branch tip, mostly tubular with nariform to round 
opening ................. . ........................ A , pan i cu 1 at a 
12(8*) Vertical branchlets thick and long, diameter 7-13 mm, 












neatly arranged in spirals, appressed tubular with r ound 
to nariform opening, forming a "rosette" . ........... A.tenuis 
12* Vertical branchlets thinner and shorter, radials not 
forming a rosette ....................... . .............. . .. 13 
13(12*) Vertical branchlets very regular and well spaced, 
length 1-3 cm, diameter 0.8-10 mm, radials arranged in 
rows, tubular appressed with round opening, walls not per-
forate, coenosteum with rows of spines ... . ....... A.latistella 
13* Corallum similar, but branches thinner (up to 0.8 mm), 
radials wider spaced with thin, often perf orate walls, 
coenosteum costate .......... . ............ . .......... A.aculeus 
14(7*) Tabular, horizotal branches noticeably f lattened, 
colonies growing in single or double tiered colonies, 
horizontal branches typically flattened with numerous, 
irregular anastomoses, vertical branchlets very irregu-
larly developed, radials mostly nariform or tubular with 
nariform opening ................................. A.natalensis 
14* Caespito-corymbose showing a tendency to form a table 
with a long central stalk, the vertical growth component 
more pronounced than the horizontal, thin branches, 
radials tubular appressed to nariform, labellate to 
dimidiate .. . ..................................... A. cf. striata 
15(5) Mostly corymbose, heavy structured with thick (10-30 mm) 
straight branches, radials usually neatly arranged in rows 
or spirals, axials very conspicuous ......................... 16 
15* Growth form different .......... . ............................ 19 
16(15) Branches short and stout, axial corallite small 
(slightly bigger than radials), most corallites of about 












16* Branches different ....... . .................................. 17 
17(16*) Branches long, often of variable length, slightly to 
strongly tapered, conspicuous and well exsert axial (3-4 times 
the size of radials), radials with well developed upper wall, 
secondary branchlets only arising from lower part of main 
branches ............................................. A. humi 1 is 
17* Branches, axials and radials different ...................... 18 
18(17*) Branches thick and tapering, 2 types of radials (immer-
sed and tubular), axial smaller than in the previous 
species (2-3 times the size of the radials) ........ A.geromifera 
18* Branches thin (around 10 mm), short, axial conspicuous 
(twice the size of radials), radials with weakly devel-
oped upper wall, branchlets given off in all parts of 
the main branches ................................. A.digitifera 
19(15*) Corymbose and heavy structured with conspicuous 
axials, irregular in size and shape, often compressed; 
radials never neatly arranged in rows or spirals, tubu-
lar appressed to immersed, with round or labellate op-
ening ............................................. A. sordiensi s 
19* Growth form and thickness of branches different ............. 20 
20(19*) Corymbose and slender branches of uniform shape and 
appearance; or not corymbose at al 1 ......................... 24 
20* Corymbose to tabular with medium thick branches ............. 21 
21(20*) Thickset to slender branches, conspicuous axials, 
radials neatly arranged in rows and spirals, upper wall 
of radials always missing, lower wall developed as a 
lip ................................................ A.millepora 
21* Structure of radials diffe r ent, always with upper wall ...... 23 












nariform, neatly arranged in spirals or rows, only on 
lower part of the branches immersed corallites .... ; .. . A.nasuta 
22* Arrangement or size of radials different ..... . ....... . ...... 23 
23(22*) Corymbose to caespito-corymbose, radials tubular 
appressed, some with nariform opening, with sub-immersed 
coralli t es interspersed on all parts of the branches . . A.yalida 
23* Similar growth form, radials not uniform in size and 
shape, sometimes alternating, long, tubular corallites are 
arranged in rows with interspersed immersed ones . . .. . . A.secale 
24(20) Corymbose, very uniform long and slender, terete 
branches, radials widely spaced and tubular appressed to 
sub-immersed, very few incipient axials .............. . .. A.nana 
24* Not corymbose ...... . .................... . .......... . ...... 25 
25(24*) Bushy to arborescent, thick horizontal branches 
give off short branchlets, diameter up to several cm, 
often heavily calcified, radials of mixed sizes and 
shapes give the branches a ragged appearance ......... A.danai 
25* Open arborescent and sprawling ............ . .............. . .. 26 
26(25*) Numerous incipient axials and secondary branchlets 
along the main branches ................... . .............. . . 29 
26* Very few to no incipient axials and secondary branchlets . . . 27 
27(26*) Radial corallites of irregular shape, tubular to 
immersed, long straight and sprawling branches with few 
subdivisions ................. . ............ . ....... . .. A. formosa 
27* Radial corallites uniform .... . ....... . .... . ....... . .. . ... . .. 28 
28(27*) Radial corallites regularly and well spaced, tubu l ar, 
tubular appressed to tubo-nariform; straight, slender , 
tapering branches ............ . ............ . .... A.microphthalma 












bular, branches slender a n d tapering with irregular 
subdivisions ......................................... A. ho r r i da 
29(26) Long sprawling branches with numerous incipient 
axials on the upper side, very few corallites on the 
lower side, radials vary f rom tubular to sub-
immersed ................. . ........................... A. austera 
29* Numerous secondary branchl ets all over the upper side 
of the main branches leadi ng in extreme cases to a 












A REVISION OF THE HARD CORAL FAMILY FAVIIDAE Gregory, 1900 
(SCLERACTINIA: FAVIINA) IN SOUTH EAST AFRICA 
Abstract 
This monograph describes al l species of the hard coral family 
Faviidae, presently known to occur in South East Africa (i.e. the 
African mainland coast south of the Tropic of Capricorn and the 
Atoll Bassas da India in the Mozambique Channel. Most species are 
of wide Inda-Pacific distribution. The faviid fauna of Mozambique 
was richer (29 species) than the South African fauna (24 species). 
The fauna of Bassas da India was similar to that on the African 
mainland coast with four additional species. Compared with other 
areas in the Inda-Pacific, Sou th East Africa has a moderately rich 
Faviid fauna. Field and l a boratory characteristics for each 













The hard coral family Favi i dae is one of the most important 
scleractinian coral families both ecologically and in terms of the 
number of genera and species , particularly in South East Africa, 
where Faviidae are always among the dominant corals. 
The African coral fauna is still very poorly known, with the 
exception of certain gene r a, which have received detailed 
treatment (see Part I, Chapte r II). The South East African coral 
fauna is however of special interest, as the southernmost coral 
communities on the African continent occur here. 
The present chapter describes all species of the family Faviidae, 
which have so far been found from the subtropical African South-
East coast (south of the tropic of Capricorn), as well as those 
recorded from the Atoll Bassas da India in the Mozambique channel. 
Material and Methods 
Representative collections we re obtained from most reefs in the 
area. Principal collecting stations were in all three South 
African reef complexes and on Inhaca Island, off Maputo in 
southern Mozambique. The mate r ial from Mozambique was collected by 
Dr. P. Boshoff. His collection and publications (Boshoff, 1980; 
1981) have been revised in the light of more recent taxonomic 
information than was availabl e to him. Most other material was 
collected by the author. The exact localities of the collecting 
stations are the same as in chapter 2 and outlined there. 
The museum collections in whi ch the specimens can be found, are 












South African Museum in Cape Town, ORI is Oceanographic Research 
Institute in Durban, ZMTAU is Zoological Museum of the University 
of Tel Aviv. 
FAMILY FAVIIDAE Gregory, 1900 
Not only in southern Africa, but worldwide are the Faviidae one of 
the most important coral genera, both ecologically and in number 
of genera and species. Most coral reef areas of the Inda-Pacific 
are at least to some degree dominated by Favi idae. It is the 
biggest family in number of genera and the second biggest in 
number of species, only surpassed by the Acroporidae (Veron et 
al., 1977). The usual growth form in this family is massive, with 
only one genus, Echinopora, typically being laminar. 
Identification clues are offered by corallite size, shape and 
condition; whether plocoid, cerioid or meandroid. While this 
generally makes identification easy, intrageneric variability, 
particularly in Favia, 
stages occur quite 
Fayites and Goniastera, where intermediate 
frequently, often cause difficulty in 
delimiting these genera . Additional important differentiating 
tools are the mode of budding, whether extra- or intratentacular. 
These characters are described in detail for each genus. 
GENUS FAVIA Oken, 1815 
Generic synonymy 
Fayia Oken, 1815; Edwards & Haime (1857); Matthai (1914), Vaughan 
(1918); Vaughan & Wells (1943); Alloiteau (1957), Wells (1956); 
Chevalier (1971, 1972); Veron, Pichon & Wijsman-Best (1977); 













Favia is a very corrunon genus with a world wide distribion. The 
most corrunonly encountered growth form is massive and the colonies 
can reach large sizes. The genus is characterized by the following 
traits (after Chevalier, 1971): 
1) Corallites are generally well separated. However, they 
sometimes show a tendency to fuse, similar to the genus 
Favites. 
2) Budding is mainly intra tentacular, mono- to tristomodeal; 
however, in certain s pecies (Favia laxa Klunz.) both forms 
of budding, intra- a s well as extratentacular, can be 
observed. 
3) True, multitrabecular pali can be present, madeup of one 
uniform fan system. Otherwise paliform spines are formed 
by one simple or compound trabeculum. 
Synonymy 
FAYIA FAYUS CForskal. 1775) 
(Plate la) 
Madrepora favus Forskal, 1775. 
Favia favus (Forskal); Matthai (1914, 1923); Crossland (1952); 
Wells (1954); Chevalier (1971); Wijsman-Best (1972, 1974); Scheer 
& Pillai (1974); Pillai & Scheer (1976); Faure (1977); Veron, 
Pichon & Wijsman-Best (1977); Wijsman-Best, Faure & Pichon (1980); 
Scheer & Pillai (1983); Veron (1986); Sheppard (1987); Veron 
(1988); Sheppard & Sheppard (1991). 
Material examined 












12-13/13, ORI/S2/2-9-10/10, ORI/S2/2-l-2/6, ORI/S2/2-5-6/20, 
ZMTAU/V-C-26, ZMTAU/VI-B-4, ZMTAU/IV-F-19, ZMTAU/IV-B-12) 
Corallum 
From submassive and flat to massive, hemispherical. 
Coral lites 
Round to oval, evenly spaced, intercalicular groove never less 
than 1.5 mm but up to 4 mm. 
Septa 
Not clearly arranged in orders, however, often 2 to 3 size classes 
which do not necessarily represent alternat i ng cycles; larger 
septa usually meet the columella. Some septa with paliform lobes 
and well developed dentations of more or less uniform size, fine 
granulations (finer than in F. speciosa). All septa are evenly 
exsert. 
Costae 
Septocostae well developed, large dentations of the same size as 
on the costae which extend a short way onto the coenosteum. 
Columella 
Less developed than in most other Favia, trabecular, spongy, 




This common Indo-Pacif ic species is very frequent on all reefs in 
Maputaland. It is close to Favia speciosa, but generally distinct. 
It differs in larger corallite size (more than 10 mm, generally up 
to 15 mm), markedly plocoid growth form and less crowded 












Plate 1 A & B 
Plate la: Favia favus, 2-Mile Reef, South Africa, x2. 












appearance to those in some specimens of Favia speciosa (these 
differences are most obvious between specimens ORI/S2/2-l-2/6 and 
ORI/S2/2-6-7/5). Carinae may be found on the exsert septa 
(ORI/S2/2-12-13/13). The section of the septa over the theca is 
slightly (ORI/S2/2-2-3/15, ORI/S2/2-l-2/6) to markedly thickened 
(ORI/S2/2-12-13/13, ORI/S2/2-9-10/10, ORI/S2/2-l-2/6). The 
columellae are modestly developed in all coralla of the present 
series, spongy and always incorporating twisted septal teeth . The 
present series compares well to the variation "robusta" of 
Chevalier (1971). 
Synonymy 
FAYIA PALLIDA (Dana, 1846) 
(Plate lb) 
Orbicella pallida Dana, 1846. 
Fayia pallida (Dana); Vaughan (1918); Matthai (1923); Hoffmeister 
(1925); Yabe & Sugiyama (1935); Wells (1954); Pichon (1964); 
Chevalier (1971); Rosen (1971); Wijsman-Best (1972, 1974); Pillai 
& Scheer (1973); Scheer & Pillai (1974, 1976); Faure (1977); 
Veron, Pichon & Wijsman-Best (1977); Wijsman-Best, Faure & Pichon 
(1980); Scheer & Pillai (1983); Veron (1986); Sheppard (1987); 
Veron & Marsh (1988); Veron (1990); Sheppard & Sheppard (1991). 
Material examined 
5 specimens from 2-Mile Reef, Central Reef Complex, RSA (ORI/S2/2-
1-2/10, ORI/S2/2-3-4/7, ORI/S2/2-14-15/12, ZMTAU/IV-B-15, 
ZMTAU/IV-C-29), 
(ORI/CVIfl(l), 
5 specimens from Inhaca Island, 
ORI/CVIfl ( 2) and ORI/CVIfl(4) from 















In all specimens massive, hemi spherical, plocoid. 
Coral lites 
Round, oval to polygonal where crowded, diameter varies between 5 
to 12 mm, exsert to 2 mm, deep calices. 
Septa 
Mostly in two orders; first order always reach the columella, 
descend steeply into the calyx, distinct paliform lobes, exsert , 
thickened over the theca (exept in ORI/CVIfl(2)), dentate, with 
only very fine granulations; s econd order: do not always reach the 
columella, some with paliform lobe. 
Costae 
Present, differentiated into first and second order costae, of 
equal size (ORI/CVIfl(2)) or of different size (ORI / CVIfl(3) and 
(4)), dentate. 
Columella 
Always present, development va ries, usually very dense. 
Observations 
The three specimens from South Africa form a very homogenous 
series, which differs from F. fayus in corallite size and 
crowding, the clear development of pal i form lobes and different 
structure of the columella. The septa bear fine spines and are 
finely granulated. The colume lla consists of rod-like trabeculae 
and it does not integrate septal teeth as much as in Fayia fayus. 
The South African specimens represent an ecotype with small 
dentations. They are simil a r to the variation "amplior" of 













In the Mozambiquan specimens two extreme ecotypes are represented. 
ORI/CVIfl(2) is hemispherical with thin septa, which are not 
thickened over the theca and a very compact columella presumably 
from a sheltered habitat. ORI/CVIf4(3) is also hemispherical but 
with more crowded cal ices, thick septa whi ch are thickened over 
the theca and 2 mm exsert, a loose colume l la, composed of a few 
trabeculae and twisted paliform lobes . It is most likely an 
ecotype of an exposed habitat . 
Boshoff (1981) erronously used the name Favia fragum (Esper ) , an 
Atlantic species, for one specimen (ORI/CVI1(4)). 
Synonymy 
FAVIA SPECIOSA (Dana, 1846) 
(Plate 2a) 
Astrea speciosa Dana , 1846. 
Favia speciosa 
(1971); Pillai 
Veron & Pichon 
(Dana); Vaughan 
& Scheer ( 1976); 
( 1982); Scheer 
(1918); Wells (1954); Chevalier 
Faure (1977); Boshoff (1981); 
& Pillai (1983); Veron (1986); 
Sheppard (1987); Sheppard & Sheppard (1991). 
Material examined 
5 specimens from 2-Mile Reef, Central Reef Complex, RSA (ORI/S2/2-
l-2/8, ORI/S2/2-5-6/l l , ORI/S2/2-6-7/5, SAM-H-4676 ZMTAU/V-
A-21), 1 specimen 
( SAM-H-4678 ) I 1 
from 9-Mi le Reef, 
specimen from 




Massive, flat to hemispherical, plocoid. 
196 













Often crowded and polygonal, unequal, spacing 2.5-3.5 nun, deep 
calices (up to 9 nun), average diameter around 8 nun. 
Septa 
In number and disposition very similar to F. pallida; thin, 
regularly exsert, not al 1 r e ach the col umel la, fragile teeth on 
the peripheral part, irregul a r teeth on the inner part, paliform 
lobe or spine not always pres ent , generally less conspicuous than 
in F. pallida. 
Costae 
In two alternating size classe s, extend far onto the coenosteum. 
Columella 
Spongy, of twisted trabeculae, integrating septal teeth, often not 
very well developed. 
Observations 
The differences between F. s peciosa and F. pallida are rather ill 
defined. The corallites of F. speciosa have more crowded, unequal 
and bigger cal ices, longer dentations and more obvious pal i form 
lobes in F. speciosa than in F . pallida (Chevalier, 1971; Veron et 
al., 1977). On South African r eefs this species is very conunon and 
therefore very well repre sented in the collection. This 
observation supports the s t atement in Veron (1986), that .E...... 
speciosa is only conunon in s outhern localities, outside the major 
reef-belt. In the present c o llection this species is close to 
F.pallida in calyx size and crowding. However, calices in .E...... 
speciosa are more often polygonal. Septa bear longer spines and 
rougher dentations. As most specimens of these two species were 












Plate 2 A & B 
Plate 2a: Favia speciosa, 2-Mile Reef, South Afr i ca , x3 . 












habitats, the differences i n granulation and dentation of the 
septa are considered to be s pecies-specific and are therefore used 
to seperate the species. 
Synonymy 
FAVIA MATTHAI! Vaughan, 1918 
(Plate 2b) 
Favia matthaii Vaughan, 1918 ; Wijsman-Best (1972, 1974); Veron, 
Pichon & Wijsman-Best (1977) ; Veron (1986); Sheppard (1987); Veron 
& Marsh (1988); Veron (1990) . 
Favia matthai Vaughan; Sheppard & Sheppard (1991). 
Material examined 





Central Reef Complex, RSA 
Round to oval, deformed where crowded, separated by a narrow 
intercalicular groove, diameter 5-10 mm. 
Septa 
In three orders; third order abortive, first order twice the 
length and thickness of second order, distinct crown of large 
paliform lobes on first order septa, rarely on second order; septa 
ornamented with spines, which may bear further dentations; septa 
thickened over the theca; rough granulations on septa! sides. 
Costae 
Septocostae; first and second order of same size, third order 













Moderately developed, spongy, consisting of twisted and fused 
trabeculae. 
Observations 
This species is apparently rare. It is d i stinguished by the 
clearl y differentiated three septal cycles and the very distinct 
crown of paliform lobes on the primary sept a, which is better 
developed than in all other Favia in the collection. 
FAVIA LAXA (Klunzinger, 1879) 
(Plate 3a) 
Synonymy 
Orbicella laxa Klunzinger, 1879; Gardiner (1904); von Marenzeller 
(1907). 
Favia laxa (Klunzinger) ; Matthai (1914); Faure (1977 ) ; Veron, 
Pichon & Wijsman-Best (1977); Boshoff (1981); Scheer & Pillai 
(1983); Veron (1986); Sheppard (1987); Sheppard & Sheppard (1991). 
Material examined 




Plocoid, exsert to 3 mm, round to irregular where crowded, 
diameter up to 6 mm. 
Septa 
In two orders; first order septa reach the columella and have a 












Plate 3 A & B 
Plate 3a: Favia laxa, I nhaca Island, Mozambique, x2. 












columel la; septa dentate and with granulated sides, exsert over 
the thecae; second order septa do not reach the columella and have 
no paliform lobes. 
Costae 
Septocostae wel 1 developed in two cycles corresponding to the 
septa! cycles; costae of neighbouring corallites do not join. 
Columella 
Small to well developed, t rabecular. 
Coenosteum 
Smooth with blisters. 
Observations 
This species is apparently rare. It has also been encountered on 
South African reefs, but not collected. It differs from the other 
Fayia by its smaller, very regular corallites, only finely 
dentated septa and regular costae. 
This identification requires further verification. 
FAVIA ROTQMANA (Gardiner, 1899) 
(Plate 3b) 
Synonymy 
Astrea rotumana Gardiner, 1899. 
Fayia rotumana (Gardiner); Hoffmeister ( 1925); Yabe & Sugiyama 
(1935); Wells (1954); Chevalier (1971); Wijsman-Best (1972 , 1974); 
Scheer & Pillai (1974); Pillai & Scheer (1976); Veron, Pichon & 
Wijsman-Best (1977); Wijsman-Best, Faure & Pichon (1980); Veron 
(1986); Sheppard (1987);Veron & Marsh (1988); Sheppard & Sheppard 
(1991). 
Material examined 












89/1991-6-6 , ORI/89/1992-1-17, ORI/89/1991-1-18), 1 specimen from 
Inhaca Island, Mozambique (ORI/CIIIal(3) from Cabo da Inhaca). 
Corallum 
Massive, flat to hemispherica l. 
Coral lites 
Large, diameter 12-25 mm, crowded, therefore often deformed, 
budding always intratentacul a r, moderately to well exsert (3.5 mm 
on ORI/89/1992-1-18, up to 12 mm on ORI/89/1991-6-6). 
Septa 
In three size classes which do not correspond to the cycles; first 
order very big, mostly with conspicuous paliform lobe, well 
exsert, with strong dentat i ons often ornamented by trabecular 
spines, which in some instances turn into carinae on the exsert 
part of the septum; second order usually half the size of the 
first order but with dentati ons of the same size, paliform lobes 
mostly present, reach the c olumella, often exsert to the same 
extent as first order; thi r d order small, does not reach the 
columella, but with similar dentations as the first two orders, 
exsert to a much smaller exte nt; all septa with large granules on 
the sides. 
Costae 
Well developed, mostly equal between all three orders, though in 
some corallites two orders ma y be present, with prominent spines, 
costae of neighbouring calices may or may not fuse. 
Columella 
Well developed , spongy, set de ep inside the calyx. 
Coenosteum 













This species is very characteristic and easily recognized by its 





1 specimen from Inhaca Island, Mozambique (ORI/CVIf2(2) from Baixo 
213). 
Corallum 
Massive, hemispherical, plocoid. 
Coral lites 
Well spaced, round to oval, exsert to 4 mm, diameter up to 20 mm. 
Septa 
In two to three orders; first rder reaches the columella and has 
paliform lobes on most septa, strongly dentate but much finer than 
in F. speciosa; exsert over the theca up to 2 mm; second order 
septa do not reach the columella, no paliform lobes, dentate; 
third order septa, where present, are only a thin lamella. 
Costae 
Septocostae well developed, 
calices do not fuse. 
Coenosteum 
Smooth with exothecal blisters. 
Observations: 
dentate; costae of neighbouring 
This specimen could be -an extreme growth form of Fayia fayus or, 
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Plate 4 A & B 
Plate 4a: Favia sp.1, Inhaca Island, Mozambique, xl.5. 












description of Favia sp.l on page 48 in Veron et al. (1977). While 
the present specimen also has very large calices and is similar in 
most other characters, the thecae are less exsert than in the 
Australian specimens. 
FAVIA STELLIGERA (Dana, 1846) 
(Plate 4b) 
Synonymy 
Orbicella stelligera Dana, 1846. 
Favia hombroni (Rousseau); Edwards & Haime (1857); Faure (1977). 
Favia stelligera (Dana); Vaughan (1918 ) ; Hoffmeister (1925); 
Crossland (1952); Yabe & Sugiyama (1935); Wells (1954); Chevalier 
(1971); Wijsman-Best (1972, 1974); Scheer & Pillai (1974) ; Pillai 
& Scheer (1976 , 1983); Veron, Pichon & Wijsman-Best (1977); 
Wijsman-Best, Faure & Pichon (1980); Veron (1986); Sheppard 
( 1987); Veron & Marsh ( 1988); Veron ( 1990); Sheppard & Sheppard 
(1991). 
Material examined: 
1 specimen from Inhaca Island, 
specimens from Two-Mile Reef, 
Mozamb i que (ORI/CVIjl(l)), 2 





Round to oval, evenly spaced, exsert by 1-2 mm, diameter around 4 
mm. 
Septa 












cycle is visible; first order septa reach the columella and have 
well formed paliform lobes, these can be separated from the septa 
by a series of pores (in ORI/CVIjl(l) not in ORI/S2/1991-2-17 & -
18), second order septa only half the size of first order and may 
lack the paliform lobes; all septa equally exsert above the theca 
and slightly thickened. 
Costae 
Only septocostae, these well developed on first order only. 
Columella 
Inconspicuous to moderately well developed, consisting of twisted 
trabeculae. 
Coenosteum 
Smooth with some blisters. 
Observations: 
The Southern African representatives of this species never exhibit 
the massive columnar growth form which is typical in many areas of 
the tropics. All the present specimens are very small. 
ORI/CVI j 1 ( 1), a whole colony, is only 20cm in diameter and no 
bigger colonies have yet been observed, which is surprising, 
bearing in mind how huge these colonies can get in the tropics. 
Boshoff (1981) identified the present specimen as "Leptastrea 
bottai" (Mn.E.& H. ). 
GENUS BABABATTOIA Yabe & Sugiyama, 1941 
Generic synonymy 
Barabattoia Yabe & Sugiyama, 1941; Veron & Pichon (1982); Veron 
(1986); Sheppard (1987); Veron & Marsh (1988); Veron (1990). 












Bikiniastrea Wel l s, 1954. 
Fayia (Oken) Wijsman-Bes t (1972, 1974); Veron, Pichon & Wijsman-
Best (1977); Wijsman-Best, Faure & Pichon (1980); Scheer & Pillai 
(1983). 
This is a somewhat problematic genus, with an unstable taxonomic 
history. A detai l ed discussion can be found in Veron et al. (1977) 
and Veron & Pichon (1982). 
The growth form is massive with we l l exsert corallites. Pali are 
absent or only weakly developed. Budding is mono- or distomodeal, 
also intercalicul ar. 
Synonymy 
BABABATTOIA AMICORUM (Edwards & Haime, 1850) 
(Plate 5a) 
Parastrea amicorum Edwards & Haime, 1850. 
Fayia amicorum (Edwards & Haime); Wijsman-Best (1972, 1974); 
Veron, Pichon & Wijsman Best (1977); Wijsman-Best, Faure & Pichon 
(1980); Scheer & Pillai (1983). 
Barabattoia amicorum (Edwards & Haime); Veron & Pichon (1982); 
Veron (1986); Sheppard (1987); Veron & Marsh (1988); Veron (1990). 
Material examined 






















Plate 5a: Barabattoia amicorum, Inhaca Island, Mozambique, x2.5. 












intratentacular budding (monostomodeal) in process. 
Septa 
In three orders, regularly dentate; well developed paliform lobes 
on first and second order, missing on third order septa; very 
distinctive dentations and granulations in form of ridges on the 
septa! sides. 
Costae 
Wel 1 developed, in alternating orders; 
abortive; distinctively dentate. 
Columella 
Well developed, trabecular. 
Observations: 
third order costae 
Only one small specimen is present in the collection, which, 
however, very clearly exhibits the characteristica of Barabat toia. 
According to Veron et al . (1977) and Veron & Pichon (1982) this is 
an ill-defined genus, which may also include Bikiniastrea Wells, 
1954. It has not yet been recorded from the western Indian Ocean 
and further material would be needed to confirm its presence 
beyond any doubt. Boshoff (1981) erronously identified this 
specimen as Caulastrea tumida Matthai. 
GENUS FAVITES Link, 1807 
Generic synonymy 
Fayites Link, 1807; Vaughan (1907); Vaughan & Wells (1943); Wells 
(1956); Chevalier (1971); Veron, Pichon & Wijsman Best (1977 ) . 
Characteristics 
The main difference between Fayites and the genus Fayia is the 












truly cerioid calyx arrangement. In certain species however, CE.a.. 
flexuosa, F. complanata, F. halicora) there is a progression 
towards a subcerioid situation. 
Favites is also close to Goniastrea as in some instances 
multitrabecular paliform lobes (i.e. true pali), a characteristic 
of Goniastrea, can be observed (Chevalier, 1971). 
Synonymy 
FAVITES PENTAGONA (Esper, 1794) 
(Plate 5b) 
Madrepora pentagona Esper, 1794. 
Fayites pentagona (Esper) Yabe & Sugiyama (1935); Crossland 
(1948); Chevalier (1971); Wijsman-Best (1972); Veron, Pichon & 
Wijsman-Best (1977); Wijsman-Best, Faure & Pichon (1980); Scheer & 
Pillai (1983); Veron (1986); Sheppard (1987); Veron & Marsh 
(1988); Veron (1990); Sheppard & Sheppard (1991). 
Material examined 
4 specimens from Two-Mile Reef, Central Reef Complex, RSA 
( SAM-H-4657 & -76, ORI/S2/2-7-8/20, ORI/S2/2-14-15/13), 1 specimen 
from Nine-Mile Reef, Central Reef Complex, RSA (ORI/S9/1991-2-19); 
5 specimens from Inhaca Is l and, Mozambique (ORI/CVIg4(1) and 
ORI/CVIg5(2) from Pta. Torres , ORI/CVIg4(2) and ORI/CVIg4(4) from 
Isla dos Portugueses, ORI/CVIg5(3) from Saco da Inhaca); 1 
specimen from Umdloti, Natal coast (ORI/CVIg5(1)). 
Corallum 
Flat incrusting to submassive and hillocky; cerioid. 
Corallites 












in most cases very unequal; diameter 6-10 mm, mostly around 7 mm; 
budding mostly extratentacular. 
Septa 
Two to three orders, thin. First order always reaches the 
columella; not all second order septa reach the columella; third 
order reduced or abortive. Small, regular dentations, distal edges 
of septa with numerous small dentations; well developed paliform 
lobes forming a crown around the coumella; often a trabecular 
linkage between the the paliform lobe and the septum; septal sides 
granulated. 
Columella 




The four specimens show a wide variety in growth form, which can 
most 1 ikely be attributed to different environmental conditions. 
SAM-H-4676 is the most heavily calcified specimen with thick 
walls, very exsert septa which are markedly thickened over the 
thecae and strong, spiny dentations. This specimen was collected 
at an exposed site on Two Mile Reef at 12m depth. The other 
extreme in the present series is represented by ORI/S9/1991-2-19 a 
small colony with thin walls, only slightly exsert septa, which 
are not, or only very slightly, thickened over the thecae and have 
smal 1, very regular dentations. This specimen shows some 
resemblance to Goniastrea retiformis. It was collected at 20m 












intermediate between these two extremes in 
Extratentacular budding is evident in all specimens. 
Synonymy 
FAVITES PERES! (Faure & Pichon, 1978) 
(Plate 6a) 
Favites peresi Faure & Pichon, 1978. 
growth form. 
Fayites peresi (Faure & Pichon); Scheer & Pillai (1983); Sheppard 
(1987); Shepp~rd & Sheppard (1991). 
Material examined 
1 specimen from Two Mile Reef, Central Reef Complex, RSA 
(ORI/S2/1991-9-57), 1 specime n from Nine Mile Reef, Central Reef 
Complex, RSA (ORI/S9/FFs6), 1 specimen from the Northern Reef 
Complex, RSA (ORI/KB/1991-9- 55); 4 specimens from Inhaca Island, 
Mozambique (ORI/CVIg3(1) and ORI/ VIg3(3) from Pta. Torres, 
ORI/CVIg2(2) and ORI/CVIg3(2) from Cabo Inhaca). 
Corallum 
Massive, hemispherical, ce ioi d. 
Corallites 
Large (9-15 mm in the longest axis), polygonal, crowded, deep 
(around 5 mm), with very acute walls. 
Septa 
In three orders, in some calyces an abortive fourth order; septa 
of first and second order bear a distinctive paliform tooth; septa 
with strong ornamented dentat ions, uni trabecular spines tend to 
fuse towards the calyx centre and form multi trabecular lobes; 













Well developed, spongy, consisting of twisted trabeculae, which 
are fused to the inner edge of the septa. 
Thecae 
Thick, vesicular endotheca of up to one half of the calyx radius, 
very conspicuous. 
Observations 
The quite unique formation of paliform teeth on the septa of the 
first and second order, together with the very acute walls coupled 
with the thick endotheca make this species easy to identify. Septa 
bear strong, vertical dentations, monotrabecular at the distal 
(close to the theca) part, pluritrabecular on the proximal part. A 
deep groove seperates the last tooth from the paliform lobe. The 
septa run only as a low ridge along the wall. In large 
hemispherical coralla the wall is only acute in the lower part of 
the corallum, while on the convex upper portion the wall does not 
protude above the inflated, wide part of the endotheca. This 
growth form is however the exeption. 
F. peresi is common on the reefs in South Africa and Mozambique. 
The present specimens compare very well to the description of 
"ecomorphe alpha" in Faure & Pichon ( 1978) from exposed reef 
slopes. The environmental conditions on the South african reefs 
are comparable to those on exposed tropical reef slopes. 













Plate 6 A & B 
Plate 6a: Favites peresi, 4-Mile Reef, South Africa, xl.5. 













FAVITES COMPLANATA (Ehrenberg, 1834) 
(Plate 6b) 
Favia complanata Ehrenberg, 1834; Matthai (1914). 
Favites complanata (Ehrenberg); Chevalier (1971); Veron, Pichon & 
Wijsman-Best (1977); Wijsman-Best, Faure & Pichon (1980); Scheer & 
Pillai (1983); Sheppard ( 1987); Veron & Marsh (1988); Sheppard & 
Sheppard (1991). 
Material examined 
2 specimens from Jesser Point, Sodwana Bay, Central Reef Complex, 
RSA (ORI/Sl/FFS2, ORI/Sl/Ffs3), 1 specimen from Two-Mile Reef, 
Central Reef Complex, RSA (ORI/S2/1991-7-29), 1 specimen from 
Bassas da India, Lagoon (ORI/BdI/1991-8-56), 1 specimen from 
Inhaca Island, Mozambique (ORI/CVIg1(2) from Pta. Torres). 
Corallum 
Flat incrusting to massive hemispherical (in the intertidal as 
well as the subtidal). 
Coral lites 
Crowded, polygonal, however rounder in appearance than in f_._ 
abdita or F.flexuosa; diameter 5-14 mm, mostly around 11 mm, 
cerioid to subcerioid. 
Septa 
In two orders, they can be of the same size or the second order 
can be of smaller size or reduced; then only the first order 
reaches the columel la (Sl/Ffs2), large dentations, wider spaced 
than in F. abdita; dentations are ornamented; no fusion of teeth; 
large teeth also on the exsert section of septum; no development 













Spongy, trabeculae fused by horizontal plates. 
Observations 
This species is common on the reefs and in the intertidal in 
northern Natal, where 
hemispherical colonies. 
it forms encrusting to massive, 
Calyx sizes, calcification, septa! 
dentation and the degree to which septa are exsert are remarkably 
uniform in al 1 specimens. This species can be separated from E.... 
abdita by its size, the distance between the septa! dentations, 
and the presence of paliform lobes. 
FAVITES ABDITA (Ellis & Solander, 1786) 
(Plates 7a&b) 
Synonymy 
Madrepora abdita Ellis & Selander, 1786. 
Favites abdita (Ellis & Selander); Vaughan (1918); Yabe & Sugiyama 
(1935); Crossland (1948, 1952); Wells (1954); Chevalier (1971); 
Rosen (1971); Wijsman-Best (1972, 1976); Pillai & Scheer (1973, 
1974, 1976); Veron, Pichon & Wijsman-Best (1977); Faure (1977); 
Scheer & Pillai (1983); Sheppard (1987); Veron & Marsh (1988); 
Veron (1990); Sheppard & Sheppard (1991). 
Astraea yirens Dana, 1846. 
Material examined 
1 specimen from Jesser Point, Sodwana Bay, Central Reef Complex, 
RSA (ORI/Sl/FFS4), 1 specimen from 2-Mile Reef (SAM-H-4644, 1 
specimen from Bassas da India, Lagoon (ORI/BdI/1991-8-55), 1 
specimen from Inhaca Island, Mozambique (ORI/CVIg2(3) from Pta. 












Plate 7 A & B 
. ' .. '·'" .. . 
I ' 
Plate 7a: Favites abdita, Inhaca Island, Mozambique , xl.5. 














Flat incrusting in intertidal specimens, massive hemispherical in 
subtidal specimens. 
Coral lites 
Polygonal, crowded, diameter 12-18 mm. 
Septa 
In three to four different size classes which correspond to their 
orders; first and second cycle meet the columella; conspicuous 
dentations on all septa which are very 
size, rarely fusion of adjacent teeth, 
paliform lobes or true pali . 
Columella 
Spongy, consisting of rod-like trabeculae. 
Thecae 
uniform in spacing and 
no formation of either 
Thin; only thick on hillocky specimens (BdI/1991-8-55). 
Observations 
F. abdita is common and occur s over a wide range of habitats from 
the intertidal to the deep subtidal. A fragment of one colony, 
collected in a tidal pool, was encrusting, showing the typically 
large corallites of the species . Septal dentation was strong, 
related to the fact that it came from an exposed environment. The 
columellae varied in their development from consisting of only a 
few trabeculae to well developed and spongy. 
The subtidal specimens from the Northern Reef Complex show small, 
very regular dentations. ORI/Bdl/1991-8-55 is a hillocky specimen 
with small corallites. ORI/CVIg2(3) from Pta. Torres is close to 
the type specimen of Fayites vi rens possessing thin septa and 












classes, wh ich do not always correspond to orders. It clearly 
falls within the variability of the F. abdita specimens. I 
therefore agree with Veron et al. (1977), who consider F. virens a 
synonym of F.abdita. 
Boshoff (1981) identified his specimens from Mozambique as .E....... 
halicora (Ehrbg.). 
Synonymy 
FAYITES FLEXUOSA (Dana, 1846) 
(Plate 8a) 
Astraea flexuosa Dana, 1846. 
Favites flexuosa (Dana); Chevalier ( 1971); Pillai & Scheer (1976); 
Veron, Pichon & Wijsman-Best (1977); Wijsman-Best, Faure & Pichon 
(1980); Scheer & Pillai (1983); Veron (1986); Sheppard (1987); 
Veron & Marsh (1988); Sheppard & Sheppard (1991). 
Material examined 
2 specimen from Two-Mile Reef, Central Reef Complex, RSA 
(ORI/S2/2-7-8/14 , ORI/S2/2-6-7/8); 2 specimens from Inhaca Island, 
Mozambique (ORI/CVIgl(3) from Pta. Torres, ORI/CVIgl(4) from Pta. 
Rasa); 3 specimens from Bassas da India, lagoon (ORI/Bdl/1991-8-
57, ORI/Bdl/1991-8-58, ORI/Bdl/1991-8-59). 
Corallum 
Submassive, flat . 
Coral lites 
Cerioid with fully fused coral lites to subcerioid with 













In four size classes; all s e pta equally exsert, rounded over the 
theca and continue as costae; average number of septa 40; on the 
distal (outer) part, strong, monotrabecular "astreoid" teeth, 
which fuse on the proximal part to form pluritrabecular, "mussoid" 
teeth (Chevalier, 1971); the mussoid teeth may take the appearance 





consist i ng of twisted sept al 
Thin to missing, or made up of trabecular apophyses. 
Observations 
teeth and 
The specimens form a very homogeneous series. They all have large 
corallites but can easily be separated from F. abdita by the 
larger dentations and the wider spacing of the dentations in .E.... 
flexuosa. All three specime ns from South Africa resemble the 
variation "magnistellata" of Chevalier (1971). 
The presence of mussoid teeth is clearly visible in most 
specimens. ORI/CVIgl(3) from Inhaca Island differs substantially 
from the rest of the series by its smaller calyx size (up to 10 
mm), very smooth septa and frequent fusion of septa. It was 
identified as F. flexuosa due to the differentiation of the 
dentations into monotrabecul a r and pluritrabecular teeth. However, 
there remains some doubt as t o its true identity. 
Boshoff (1981) identified h is specimens from Mozambique as .E..a.. 












Plate 8 A & B 
Plate Sa: Favites flexuosa, Bassas da India, xl.5. 













FAVITES HALICORA (Ehrenberg, 1834) 
(Plate Sb) 
Astraea halicora Ehrenberg, 1834. 
Goniastrea halicora (Ehrenberg); Klunzinger (1879). 
Favia halicora (Ehrenberg); Gardiner (1904); Matthai (1914). 
Fayites halicora (Ehrenberg ) ; Vaughan (1918); Hoffmeister (1925); 
Crossland (1948, 1952); Chevalier (1971); Rosen (1971); Scheer & 
Pillai (1974); Pillai & Scheer (1976); Veron, Pichon & Wijsman-
Best (1977); Boshoff (1981); Scheer & Pillai (1983); Veron (1986); 
Sheppard (1987); Veron & Marsh (1988); Sheppard & Sheppard (1991). 
Material examined 
1 s2ecimen from Jesser Point, Sodwana Bay, Central Reef Complex, 
RSA (ORI/Sl/Ffs3), 1 specimen from 2 Mile Reef, Central Reef 
Complex, RSA (ORI/S2/1991-6-8); 1 specimen from Durban, RSA 
(ORI/CVIf4(1)); 1 specimen from Inhaca Island, Mozambique 




Cerioid, polygonal, without the sharp angles as in F. abdita, 
diameter 8-14 mm, mostly around 10 mm. 
Septa 
In two or three cycles, first two cycles of the same size, third 
cycle, if present, strongly reduced in size; septa descend very 
abruptly into the calyx, dentations either irregular on the distal 
edge or very regular throughout on all septa; often a distinct 












dentations, fusion var i es from completely to not at all; if 
present, dentations continue over the paliform lobe; septa! sides 
granulated. 
Columella 




This species is distinct and easy to identify by the thick walls 
and the well developed paliform lobes. Calices are shallow in 
intertidal specimens from Northern Natal and Mozambique, only the 
specimen from Durban has deep calices. Otherwise the 4 specimens 
form a very homogeneous series. 
GENUS GQNIASTREA Milne Edwards & Haime, 1848 
Generic synonymy 
Goniastrea Edwards & Haime, 1848. 
Characters 
Colonies are ceroid to submeandroid. Budding is mono- to 
tristomodeal. Goniastrea is close to Fayites, -but differs by the 
presence of true pali and a finer ornamentation of the septa. 
Synonymy 
GQNIASTREA PECTINATA (Ehrenberg, 1834) 
(Plate 9a) 
Astraea pectinata Ehrenberg, 1834. 
Goniastrea pectinata (Ehrenberg); Klunzinger (1879); Gardiner 












Hoffmeister (1925); Yabe & Sugiyama (1935) ; Crossland (1952); 
Pichon (1964); Chevalier (1971); Rosen (1971); Wijsman-Best (1972 -
1976); Scheer & Pillai (1974); Pillai & Scheer (1974, 1976); Faure 
(1977); Veron, Pichon & Wijsman-Best (1977); Scheer & Pillai 
(1983); Veron (1986); Sheppard (1987); Veron & Marsh (1988); 
Sheppard & Sheppard (1991). 
Goniastrea columella Crossland, 1948. 
Material examined 





Central Reef Complex, RSA 
Crowded, mono- to polycent r ic, forming only short series of a 
maximum of 6 centres; average calyx size or valley width around 5 
mm. 
Septa 
In two orders, often very irregular size differences; septa of 
different orders often fuse ; first order with well developed, 
usually rounded paliform lobes; septa with 
dentations, sides finely granulated. 
Columella 
fine, regular 
Well developed, spongy, in polycentric calices with trabecular 
linkage which is fused to the septa and takes the form of a 
vertical plate. 
Observations 
The only specimen in the collections shows all stages from a 












Plate 9 A & B 
Plate 9a: Goniastrea pectinata, 2-Mile Reef, South Af r ica, x2.5. 












tricentric with a maximum o f six centres in a few series. The 
present specimen seems to be an ecomorph from exposed habitats as 
it tends to have short series rather than long meanders. 
Boshoff's (1981, p.30) Goniastrea laxa Quelch is Coeloseris meyeri 
Vaughan, an agariciid. 
Synonymy 
GQNIASTREA RETIFOBMIS (Lamarck, 1816) 
(Plate 9b) 
Astraea retiformis Lamarck, 1816. 
Goniastrea retiformis (Lamarck); Edwards & Haime (1846, 1857); 
Ortmann (1888); Klunzinger (1879); von Marenzeller (1907); Matthai 
(1914); Vaughan (1918); Ho ffmeister (1925); Yabe & Sugiyama 
(1935); Crossland (1952); Pichon (1964); Chevalier (1971); 
Wijsman-Best (1972, 1976); Sc heer & Pillai (1974); Pillai & Scheer 
(1976); Faure (1977); Ve r on, Pichon & Wijsman-Best (1977); 
Wijsman-Best, Faure & Pichon (1980); Scheer & Pillai (1983); Veron 
(1986); Sheppard (1987); Sheppard & Sheppard (1991). 
Material examined 
2 specimens from Two Mile Reef, Central Reef Complex, RSA 
(ORI/S2/2-2-3/18, ORI/S2/1991-11-16), 1 specimen from Bassas da 
India, Lagoon (ORI/Bdl/1991-8-37). 
Corallum 
Typically massive and spheri c al or flat incrusting. 
Coral lites 
Cerioid, crowded, polygonal (penta- to hexagonal) resulting in a 













Two to three orders distinguishable, third order often abortive, 
first and second order usually different in size; first order 
reaches the columella and forms large paliform lobes, second order 
does not always reach the columella and paliform lobes are only 
irregularly formed; septa often joined to the columella; not 
continuous over the theca; all septa with fine, regular 
dentations; septa! sides finely granulated. 
Colwnella 
Spongy, may consist of only a few trabeculae (as in S2/2-2-3/18) 




Neither of the two South African specimens show the typical 
spherical growth form, which is very apparent in the spec i men from 
Bassas da India. ORI/52 / 2-2-3/18 is massive but hillocky, while 
ORI/S2/1991-11-16 is a flat incrusting colony. The corallites in 
both these specimens are monocentric and polygonal and show the 
typical honeycomb pattern. In both specimens at least two orders 
of septa can be discerned in every coralli te, the third order 
being abortive in many. ORI/52/2-2-3/18 has a thinner and more 
acute thee.a with septa not exsert, while ORI/S2/1991-11-16 has 
exsert septa with strong dentations, which are not continuous over 
the thecae. In appearance this specimen comes close to .G...... 
edwardsi. ORI/52/2-2-3/18 compares well to the variation 
"bournoni" in Chevalier ( 1971), while 52/1991-11-16 seems to be a 













GQNIASTREA cf, EDWARDS! Chevalier, 1971 
( Plate lOa) 
Goniastrea edwardsi Chevalier, 1971; Wijsman-Best (1976); Veron, 
Pichon & Wijsman-Best (1977); Veron (1986); Sheppard (1987); 
Sheppard & Sheppard (1991). 
Material examined 





Crowded, polygonal, though less angular than in G. retiformis, 
always monocentric, diameter 4-6 mm. 
Septa 
In three orders, third order abortive and not visible in every 
corallite; second order usually only l/2R; first and second order 
exsert and continuous over the theca, septa of adjacent corallites 
may fuse or be sepaerated by a narrow groove; regular dentations 
of the same size on first and second order septa as well as on the 





Well calcified, thick, diameter Imm, thicker than in G,retiformis, 
Observations 












Plate 10 A & B 
Plate lOa: Goniastrea cf. edwardsi, 2- Mile Reef, South Africa , x2.5. 












also has small, monocentric and polygonal calices. The corallites, 
however, appear less angular and the walls are thicker. In 
addition the septa are thicker, with larger granulations. Septa 
are exsert and in most cora llites continuous over the theca. The 
size difference between first and second order septa is more 
pronounced and regular than in the two specimens of G. retiformis. 
However, more material is needed to confirm the identity of this 
specimen beyond any doubt. 
GENUS PLATYGYRA Ehrenberg, 1834 
Generic synonymy 
Platygyra Ehrenberg, 1834; Vaughan & Wells (1943); Wells (1956); 
Chevalier (1971), Veron, Pi c hon & Wijsman Best (1977). 
Astoria Edwards & Haime, 1848. 
Coeloria Edwards & Haime, 1848; Matthai (1928); Crossland (1952); 
Alloiteau (1957). 
Characters 
Meandroid. Colony formation by linear, intramural, polystomodeal 
budding. Thecae are narrow and those of adjacent valleys are 
fused. 
Synonymy 
PLATYGYBA DAEPALEA (Ellis & Solander, 1786) 
(Plate lOb) 
Madrepora daedalea Ellis & Selander, 1786. 
Meandrina daedalea (Ellis & Solander); Dana (1846). 












Coeloria daedalea (Ellis & Solander); Verrill (1864); Brueggemann 
(1879b); Studer (1888); Crossland (1952). 
Platygyra daedalea (Ellis & Solander); Pichon (1964); Chevalier 
(1975); Wijsman-Best (1972); Faure (1977); Veron, Pichon & 
Wijsman-Best (1977); Wijsman-Best, Faure & Pichon (1980); Scheer & 
Pillai (1983); Veron ( 1986); Sheppard (1987); Veron & Marsh 
(1988); Sheppard & Sheppard (1991). 
Material examined 
11 specimens from Two-Mile Reef, Central Reef Complex, RSA 
( SAM-H-4656 I ORI/S2/2-4-5/2, SAM-H-4653 SAM-H-4652 
ORI/S2/2-9-10/6, ORI/S2/2-10-ll/2, ORI/S2/2-11-12, ORI/S2/2-13-
14/l, ORI/S2/2-13- 14/22, ORI/S2/2-15-16/15, ORI/S2A/Fpl), 4 
specimens from Inhaca Island, Mozambique (ORI/CVIml(l), 
ORI/CVIml(2), ORI/CVIm2(1), ORI/CVIm2(2) all from Baixo 213). 
Corallum 
Massive, . flat to hemispherical. 
Coral lites 
Meandroid; long, deep valleys, marked centres only at the end of 
the valleys or in very short series. 
Septa 
In one to two orders, most septa more or less equal, exsert, septa 
of neighbouring valleys fuse; above the theca and at the bases of 
the septa a fine trabecular linkage between the septa; well 
developed dentations; pa l iform lobes usually absent. 
Columella 














Narrow, often perforated in the upper part. 
Observations 
The 11 specimens from South Africa form a very homogeneous series 
in growth form and sceletal characteristics. All were collected in 
depths less than 20m on Two-Mi le Reef, an area with relatively 
uniform environmental conditions, and represent the same ecotype. 
All specimens show a tendency to form very long valleys without 
centres. In the two smallest colonies (ORI / S2/2-13-14 / l, 
ORI/S2A/Fpl) valleys are short, many are mono- to tricentric , but 
a tendency to form longer valleys is discernible. 
Valleys are in most specimens fairly straight, in ORI/S2/2-4-5/24 
markedly undulating. The walls are uniformly thin in all 
specimens. Paliform lobes are not present in any specimen. 
The specimens correspond well to the description of "P. daedalea 
from biotopes with relatively poor illumination ~ in Veron et al. 
( 1977). ORI/S2/2-4-5/24 resembles the variation 11 leptotricha 11 of 
Chevalier (1971). 
Boshof f ( 1981) identied his specimens from Mozambique as 
P.lamellina (Ehrbg.). I consider them to be P, daedalea (Ell. & 
Sol. ) . 
Synonymy 
PLATYGYRA SINEHSIS (Edwards & Haime, 1849) 
( Plate lla) 
Astroria sinensis Edwards & Haime, 1849. 
Coeloria sinensis Edwards & Haime, 1857; Studer ( 1881); Ortmann 












Platygyra sinensis (Ed.& H.); Wells (1954); Chevalier (1975); 
Scheer & Pillai (1983); Veron , Pichon & Wijsman Best (1977); Veron 
(1986); Sheppard (1987); Veron & Marsh (1988); Sheppard & Sheppard 
(1991). 
Material examined 
2 specimens from Bassas da India, Lagoon (ORI/BdI/1991-8-48, 




Meandroid in short series, mostly one to three coral 1 i tes per 
series, diameter 4-6 mm. 
Septa 
Thin, hardly to only slightly exsert , no differentiation into 
distinct size classes, most meet the columella , evenly spaced, 
well developed dentations, no paliform lobes, sides slightly 
granulated. 
Columella 





This species is apparently absent from the African mainland coast. 
It is easily dis t inguished from P. daeadalea by the shorter 
series, the smaller corallites and the narrow thecae. It is close 












- t . . • 
• 
Plate lla: 
Plate llb· Platygyra 
, 
crosslana· 1 I 
235 
Plate 11 A & B 















PLATYGYRA CROSSLAND! (Matthai, 1928) 
(Plate llb) 
Synonymy 
Platygyra crosslandi Matthai (1928); Scheer & Pillai (1983); 
Sheppard (1987); Sheppard & Sheppard (1991). 
?Platygyra pini (Chevalier, 1975); Wijsman-Best (1976); Veron, 
Pichon & Wijsman-Best (1977); Veron (1986); Sheppard (1987). 
Material examined 
2 specimens from Bassas da Indi a, Lagoon (ORI/Bdl/1991-8-50, 
ORI/Bdl/1991-8-51). 
Corallum 
Massive, hemispher i cal. 
Coral lites 
Meandroid, mono to polycentric , longest series with up to 4 
centres, d i ameter 3-5 mm. 
Septa 
No differentiation into regular size classes, well developed 
dentations, septa! sides and dentations granul ated, paliform lobes 
made up of fused septa! teeth may be present (Bdl/1991-8-50) , most 
septa meet the columella; exsert, septa af ne i ghbouring corallites 
fuse over the thecae. 
Columella 
Well developed, spongy, incorporating septal teeth. 
Thecae 
Very well developed, thick. 
Observations 
This is another species which seems absent from SE-Africa, 












and P. pini as both species have very short series. P. crosslandi 
and P. pini have much thicker walls, a better developed columella, 
bigger septa! dentations and paliform lobes, which are missing in 
P. sinensi s. The species' characters and the i 11 ustrations and 
descriptions in Scheer & Pillai ( 1983) and Sheppard & Sheppard 
(1991) seem to indicate that P. crosslandi may be synonymous with 
P. pini (Matthai, 1928). However, more material is needed to 
confirm this point. 
GENUS LEPTORIA Edwards & Haime, 1848 
Generic synonymy 
Madrepora Ellis & Selander, 1786. 
Meandrina (pars) Dana, 1846. 
Leptoria Edwards & Haime, 1848; Vaughan (1918); Matthai (1924); 
Vaughan & Wells (1943); Wells (1956); Chevalier (1971); Veron, 
Pichon & Wijsman Best (1977). 
Platygyra (pars) Matthai (1928); Yabe, Sugiyama & Eguchi (1936). 
Characters 
Meandroid. Colony formation by intramural, polystomodeal budding. 
Thecae thin, septothecal. Columella thin, lamellar, continuous to 
not continuous. 
Synonymy 
LEPTORIA PHRYGIA (Ellis & Selander, 1786) 
(Plate 12a) 
Madrepora phrygia Ellis & Selander, 1786. 












Leptoria phrygia (Ellis & Solander); Edwards & Haime (1857); 
Bernard ( 1900); von Marenzeller (1901); Vaughan (1918); Wells 
(1950); Crossland (1952); Chevalier (1975); Wijsman-Best (1972, 
1976); Scheer & Pillai (1974); Faure (1977); Veron, Pichon & 
Wijsman-Best (1977); Wijsman-Best, Faure & Pichon (1980) Scheer & 
Pillai (1983); Veron ( 1986); Sheppard (1987); Veron & Marsh 
(1988); Veron (1990); Sheppard & Sheppard (1991). 
Material examined 
2 specimens from Inhaca Island, Mozambique (ORI/CVIm3 ( 1) from 
Baixo 213, ORI/CVIm3(2) from Pta. Rasa), 1 specimen from Bassas da 
India, Lagoon (ORI / BdI/1 991-8-38). 
Corallum 
Submassive to massive, flat to hemispherical. 
Coral lites 
Meandroid, very regular, deep valleys of indefinite length. 
Septa 
Mostly in one order, smaller septa interspersed infrequently, 
connected to the columella by lobes, exsert, septa of neighbouring 
valleys join over the thecae, finely granulated. 
Columella 
Well developed, continuous in form of a vertical plate. 
Thecae 
Thick and dense. 
<>bservations 
This species is easy to seperate from all Platygyra by the regular 
arrangement of the valleys and septa and the well developed, 












Plate 12 A & B 
Plate 12a: Leptoria phrygia, Inhaca Island, Mozambique, x2.5. 












Only beached fragments have been found in South Africa; no live 
specimens have yet been recorded. 
GENUS OULOPHYLLIA Milne Edwards & Haime, 1848 
Generic synonymy 
Meandrina (pars ) Lamarck , 1816. 
Oulophyllia Edwards & Ha i me, 1849. 
Ulophyllia Edwards & Haime, 1857. 
Coeloria (pars) Ga r diner , 1904. 
Coelogyra Nemenzo, 1959. 
Characters 
Similar to Favites , but meandroid. Colony f rmation by intramural, 
polystomodeal budding. Valleys are wide, rather short and often 
discontinuous. Distinct centres are usually present. 
Synonymy 
OULOPHYLLIA CRISPA (Lamarck, 1816) 
(Plate 12b) 
Meandrina crispa Lamarck , 1816; de Blainvi lle (1823, 1830, 1834); 
Edwards & Haime (1848). 
Ulophyllia crispa Edwards & Haime, 1857; Verrill (1901). 
Ulophyllia aspera Quelch , 1886. 
Oulophyllia crispa Matthai, 1928; Yabe, Sugyama & Eguchi (1936); 
Crossland (1952 ) ; Wijsman-Best (1972, 1976); Pillai & Scheer 
(1976); Faure (1977); Veron, Pichon & Wijsman-Best (1977); 
Wijsman-Best, Faure & Pichon (1980); Scheer & Pillai (1983); Veron 













Oulophyllia aspera Mattha i , 1928; Scheer & Pillai 
Chevalier (1975); Wijsman-Best (1976). 
(1974); 
Material examined 
3 specimens from Inhaca Island, Mozambique (ORI/CVIll(l), 
ORI/CVI12(1), ORI/CVI12(2)). 





Meandroid, with distinct centres, valley width 8-15 mm, valleys 
with up to 8 centres. 
Septa 
Thin, in two orders although they cannot always be distinguished; 
exsert; first order septa more exsert than those of the second 
order, which are sometimes obsolete in their upper part where they 
fuse with the wall; septa f r om neighbouring valleys join over the 
thecae; sides with granules arranged in rows; conspicuous 
dentations increasing in size towards the centres of the valleys. 
Columella 
Well developed, spongy; columellae from adjacent centres are 
connected by a trabecular network incorporating twisted septa! 
teeth, sometimes with platelike anastomoses. 
Thecae 
Thin, perforate in their uppermost partions. 
Observations 
This species is easily recognized by its wide valleys, being the 












is very common, especially in areas of high sedimentation. I 
consider Boshoff ' s (198 1 ) 0. aspera Quelch to also be 0. crispa 
(Lam. ) . 
GENUS MONTASTREA de Blainville, 1830 
Generic synonymy 
Montastrea de Blainville, 1830; Wells (1956); Chevalier ( 1971); 
Veron, Pichon & Wijsman Best (1977). 
Orbicella Dana, 1846. 
Heliastrea Edwards & Haime, 1857. 
Characters 
Since the t reatment of this genus by Chevalier (1971) it has been 
widely accepted that Montastrea is not an exclusively Atlantic 
genus as was previously maintained by Wells 
difficult genus, as it is hard to distinguish, 
Plesiastrea (Chevalier, 1971, Veron et al., 
(1956). It is a 
especial ly from 
1977). Colony 
formation is by extratentacular budding, septa are dentate but 
without true pal i . 
Synonymy 
MONTASTREA ANHULIGERA (Edwards & Haime, 1849) 
(Plate 13a) 
Orbicella anulligera Edwar ds & Haime, 1849. 
Montastrea annuligera (Edwards & Haime) ; Wijsman-Best (1977); 
Veron, Pichon & Wijsman-Best (1977); Wijsman-Best, Faure & Pichon 
(1980); Veron (1986); Sheppard (1987); Veron & Marsh (1988); 












Plate 13 A & B 
Plate 13a: Montastrea annuligera, Inhaca Island, Mozambique, x2.5. 













1 specimen from Umdloti, Natal (ORI/CVIkl(4)). 
Corallum 
Massive, columnar . 
Coral lites 
Diameter 2.2-3 mm, very uniform in size, round to elongate where 
crowded, never polygonal , about 1 mm exsert, separated by a well 
formed groove. 
Septa 
In three cycles; first order markedly thickened above the theca, 
reach the columella, dentate, sides granu l ated , with paliform 
lobe, which is fused to the columella; second cycle mostly does 
notreach the colume l la, thickened above the theca, with paliform 
lobe, often fused to fir s t cycle septa, dentate, sides granulated; 
third order septa very small. 
Columella 
Short and deep inside the calyx but we l l developed , spongy. 
Costae 
Equal to subequal, do not run onto the coenosteum. 
Observations: 
This species can often be observed in tidal pools on theNatal 
North Coast. Boshoff erronously identified his specimen from 
Mozambique as M. annular i s (Ell. & Sol.), an Atlantic coral. 
This identification requires further verification. 
MONTASTREA CURTA (Dana, 1849) 
(Plate 13b) 
Synonymy: 












Yabe & Sugiyama (1935); Crossland (1952). 
Montastrea curta (Dana); Chevalier (1971); Faure (1977); Wijsman-
Best (1977); Veron, Pichon & Wijsman-Best (1977); Veron (1986); 
Sheppard (1987); Veron & Marsh (1988); Veron (1990); Sheppard & 
Sheppard (1991). 
Material examined 
3 specimen from Inhaca Island, Mozambique (ORI/CVIkl(3) from 




Round, regular, diameter 3.5-6 mm, well spaced, exsert to about 1 
mm. 
Septa 
In three cycles, the first two of same size and shape, not, to 
only slightly, thickened above the thecae, exsert, reach the 
columeila, with paliform lobes which are fused to the columella, 
mostly small, regular dentations or large, ornamented spines, 
sides granulated; third cycle only to l/3-l/2R, septa descend 
abruptly into the calyx, do not reach the columella, exsert, sides 
granulated. 
Columella 
Well developed, of upright and only partly fused trabeculae. 
Costae . 
First and second cycle cost ae are 
third cycle costae; first and 
coenosteum, third cycle doesn't. 
245 
of same size but bigger than 














This species is easily separated from M. annuligera by the larger 
size of the costae, the presence of only two size classes of septa 
and the fact that the costae run onto the coenosteum. Corallites 
are more widely spaced than in the M. annul igera specimens. No 
records from Sou th Africa are available for this species. Boshoff 
(1981) cal l ed his specimens M. aperta (Verrill). 
GENUS PLESIASTREA Edwards & Haime, 1848 
Generic synonymy 
Astraea (pars) Lamarck (1816). 
Plesiastrea Edwards & Haime (1848). 
Orbicella (pars) Vaughan , 1907; Yabe, Sugiyama & Eguchi (1936). 
Favia (pars) Matthai (1914). 
Characters 
Very similar to Montastrea, distinguished by the presence of true 
pali. 
Synonymy 
PLESIASTREA VERSIPOHA (Lamarck, 1816) 
(Plate 14a) 
Astraea versipora Lamarck, 1816. 
Orbi eel la yersipora (Lamarck); Gardiner ( 1899); Vaughan ( 1918); 
Yabe & Sugiyama (1935). 
Plesiastrea yers ipora (Lamarck); Edwards & Haime ( 1849, 1857); 












(1973); Scheer & Pillai (1974); Wijsman-Best (1977); Veron, Pichon 
& Wijsman-Best (1977); Wijsman-Best, Faure & Pichon (1980); Scheer 
& Pillai (1983); Veron (1986); Sheppard (1987); Veron & Marsh 
(1988); Veron (1990); Sheppard & Sheppard (1991). 
Material examined 
3 specimens from Two-Mile Reef, Central Reef Complex, RSA 
(ORI/S2/1991-2-14 ORI/S2 / 1991-2-15), 1 specimen from Nine-Mile 
Reef, Central Reef Complex, RSA 
from Inhaca Island, Mozambique 
ORI/CVIkl(2) from Saco da Inhaca). 
Corallum 
(ORI/S9/1992-l-16), 2 specimens 
(ORI/CVIn2(3) from Baixo 213, 
Massive, with or without laminar edges. 
Coral lites 
Plocoid, diameter 2-3 mm, crowded, round to slightly polygonal 
where crowded. 
Septa 
In three orders, the first two may be of the same size, third 
order much smaller, true pali on first and second order, forming 
mostly one, in some corallites two concentric crowns of pali 
around the columella; pali thickened; septa of first and second 
order project horizontally into the calyx for about 2/3R, 





Weakly developed, consisting of only a few rod-like trabeculae. 
Costae 
Equal to subequal, do ·not run far into the coenosteum, usually 












Plate 14 A & B 
Plate 14a: Plesiastrea versipora, Inhaca Island, Mozambique, x3. 













The specimens correspond very well to the description of ecomorph 
"urvillei" of Veron et al. (1977). The original colony, from which 
the specimens ORI/82 / 1991-2-14 and ORI/82/1991-2-15 were taken, 
was massive with laminar edge s growing in layers. 
P. versipora is very simil a r in appearance to some Montastrea. 
They can, however, be separated by the form of their septa and the 
development of the pali (i n Plesiastrea) or paliform lobes (in 
Montastrea). The true pali in Plesiastrea are much larger then the 
paliform lobes of Montastrea. Also the septa of Plesiastrea do not 
descend as abruptly into t he calyx as in Montastrea. The 1 i ving 
colony is often very attract ively colored, with a white coenosarc 
and red polyps with white oral disc. 
Boshoff (1981) erronously identified his specimens from Mozambique 
as Montastrea annularis (Ell.& Sol.), an Atlantic species. 
GENUS LEPTASTREA Edwards & Haime, 1848 
Generic synonymy 
Leptastrea Edwaeds & Haime, 1848. 
Baryastrea Edwards & Haime, 1848. 
Characters: 
This genus is close to Montastrea and the two are often difficult 
to distinguish. In most sout hern African specimens Leptastrea has 
smaller, less exsert corall i tes. These are primarily rounded, but 
as they are usually crowded, they tend to become more irregular in 
shape. Septa are in two or more size classes. The columella is 
well developed and consists of rod-like trabeculae. Paliform lobes 













LEPTASTREA cf, PURPUREA (Dana, 1846) 
(Plate 14b) 
Astraea purpurea Dana, 1846. 
Leptastrea purpurea (Dana); Hoffmeister ( 1925, 1929), Crossland 
(1948, 1952); Chevalier (1975) ; Veron, Pichon & Wijsman-Best 
(1977); Wijsman-Best, Faure & Pichon (1980); Scheer & Pillai 
(1983); Veron (1986); Sheppard (1987); Veron & Marsh (1988); 
Sheppard & Sheppard (1991) . 
Leptastrea ehrenbergana Edwards & Haime, 1848; Crossland (1952); 
Boshoff (1981) . 
Material examined 
2 specimens from Inhaca Island, Mozambique ORI/CVIn2(1) from Pta. 
Rasa, ORI / CVInl ( l) from Cabo Inhaca); 1 specimen from Umdloti, 




Round to polygonal , diameter up to 4 mm. 
Septa 
In three cycles of which the first two may be indistinguishable; 
first cycle exsert, reaches the columella, paliform lobes, 
granulated sides, not to slightly thickened above the theca; 
second cycle less exsert than first cycle, does not reach the 
columella, no paliform lobes, granulated sides; third cycle 
reduced. 
Columella 














Poorly developed or absent. 
Observations 
As the species in this genus are very variable and difficult to 
distinguish, there remains some incertainty to the identity of 
this specimen. More specimens would be needed in order to allow 
further insights into the v a riability and therefore a more certain 
identification. 
Boshoff (1981) erronously identified one specimen as Solenastrea 
hyades (Dana), an Atlantic s pecies. Solenastrea is now considered 
to be, at least partly, a synonym of Cyphastrea (Veron et al. 
1977). 
LEPTASTREA BOTTAE (Edwards & Haime, 1849) 
Synonymy 
Cyphastrea bottae Edwards & Haime, 1848. 
Cyphastrea bottai Milne Edwards & Haime, 1857. 
Leptastrea bottai Ortmann (1888) 
Leptastrea inaequalis Klunzinger, 1879; Veron, 1986. 
Leptastraea bottae Klunzinger, 1879; Vaughan (1918); Crossland 
(1948, 1952); Veron, Pichon & Wijsman-Best (1977); Scheer & Pillai 
(1983); Sheppard (1987), Veron (1990). 
Material examined 















Round, exsert to 1 mm, d i ameter around 3 mm. 
Septa 
In three orders; the first two orders often indistinguishable; 
first order septa reach the columella, the paliform lobes often 
being integrated into the columella; very fine dentations, sides 
smooth to finely granulated; exsert, thickened above the theca; 
second order septa generally do not reach the co l umella, usually 
without paliform lobe, smoothe to very finely granulated, less 
exsert than first order septa; third order septa reduced. 
Colwoella 
Well developed, consisting of trabeculae and twisted paliform 
lobes. 
Costae 
Septocostae thickened, in two orders corresponding to the the 
septal orders. 
Coenostewo 
With fine dentations. 
Observations 
There remains room for doubt whether the identification of this 
single specimen is correct. More specimens would be needed for 
confirmation. 
GENUS CVPHASTREA Edwards & Haime, 1848 
Generic synonymy 
Cyphastrea Edwards & Haime, 1848; Chevalier (1971); Veron, Pichon 
& Wijsman Best (1977). 













This genus is easily identified by the small size of the 
corallites (mostly around 3 mm), which are usually round and not 
crowded, and the two very distinct size classes of the septa. 
Coral 1 i tes are usually plocoid and in many species wel 1 spaced. 
The coenosteum is blistered and/or covered with spinules. Septa 
are very distinct - a cycle of 12 large septa is alternating with 
12 small septa, which do not reach the columella. The large septa 
are often thickened above the thecae, which gives them an arrow-
shaped appearance. 
Synonymy 
CYPliASTREA CliALCIDICQM (Forskal, 1775) 
(Plate 15a) 
Madrepora chalcidicum Forskal, 1775. 
Cyphastrea chalcidicum (Forskal); Klunzinger (1879); Ortmann 
(1888, 1892); Crossland (1952); Yabe & Sugiyama (1935); Rosen 
(1971); Veron, Pichon & Wijsman-Best (1977); Boshoff (1981); Veron 
(1986); Sheppard (1987); Veron & Marsh (1988). 
Material examined 
3 specimens from Inhaca Island, Mozambique ( ORI/CVIcl ( 1), 
ORI/CVIc1(3) from Pta. Torres, ORI/CVIc1(4) from Pta Rasa). 

















Plate 15 A & B 
Plate 15a: Cyphastrea chalcidicum, Inhaca Island , Mozambique, x4. 













24 in two orders; first orde r large and thick, sometimes divided 
into two hexameral cycles where the primary cycle is 1/4 bigger 
than the secondary cycle; s epta! sides granulated; no pal iform 
lobes; second order reduced. 
Columella 
Weakly developed, consists o f only a few twisted trabeculae. 
Costae 
First order well developed, s econd order markedly smaller. 
Coenosteum 
Blistered, with exothecal spines. 
Observations 
This is the only species o f Cyphastrea so far recorded on the 
South East African mainland coast. Corallites are slightly smaller 
and thecae thinner then in the C. serailia specimens from Bassas 
da India. Also the coenosteum is more blistered with less spines 
in the C. chalcidicum specimens. 
Synonymy 
CYPHASTREA SEBAILIA (Forskal, 1775) 
( Plate 15b) 
Madrepora serailia Forskal, 1775. 
Cyphastrea serailia (Forskal); Ortmann (1888); Vaughan (1918); 
Yabe & Sugiyama (1935); Cross land (1952); Wells (1954); Chevalier 
(1975); Faure (1977); Veron, Pichon & Wijsman-Best (1977); 
Wijsman-Best, Faure & Pichon (1980); Scheer & Pillai (1983); Veron 
(1986); Sheppard (1987); Ve ron & Marsh (1988); Veron (1990); 


















Round, some conical and exsert, diameter up to 3.5 mm. 
Septa 
24 in two orders; first order markedly bigger and thicker, 
differentiated into two cycles of different size, paliform lobes 
present, big dentations, reach the columella; second order 
reduced, no paliform lobes, do not reach the columella; septal 
sides strongly granulated. 
Columella 
Well developed, trabecular. 
Costae 
First and second order of equal size. 
Coenosteum 
Covered with strong, ornamented spines. 
Thecae 
Very variable, either thick and well exsert or confluent with the 
coenosteum. 
Observations 
This species d i ffers from C. chalcidicum by the presence of 
paliform lobes and usually has a thicker wall. It has only been 
recorded from Bassas da India. The specimens resemble the 
variation "ocellina" in Chevalier (1975). Boshoff (1981) called 












this genus is considered to be synonymous with Cyphastrea (see 
above). 
GENUS ECHINOPORA Lamarck, 1816 
Generic Synonymy 
Echinopora Lamarck, 1816. 
Explanaria Lamarck, 1816; (pars) Ehrenberg, 1834. 
Echinastrea de Blainville, 1830. 
Stephanocora Ehrenberg, 1834. 
Acanthophora Verrill, 1864. 
Acanthelia Wells, 1937. 
Characters 
Echinopora is closest to Cyphastrea from which it is separated by 
bigger corallites and a mostly lamellar, fruticose or submassive 
growth form, while Cyphastrea typically grows massive. 
Synonymy 
ECHINOPORA LAMELLOSA (Esper, 1795) 
(Plate 16a) 
Madrepora lamellosa Esper, 1795. 
Echinopora concinna Verrill, 1901; Boshoff (1981). 
Echinopora lamellosa (Esper); Vaughan (1918); Crossland (1952); 
Wells (1954); Scheer & Pillai (1974); Chevalier (1975); Pillai & 
Scheer (1976); Faure (1977); Veron, Pichon & Wijsman-Best (1977); 
Wijsman-Best, Faure & Pichon (1980); Scheer & Pillai (1983); Veron 
(1986); Sheppard (1987); Veron &Marsh (1988); Veron (1990); 













1 specimens from Inhaca Island, Mozambique (ORI/CVIdl(l), 1 
specimen from Xai Xai, Mozambique coast (ORI/CVId1(2)). 
Corallum 
Laminar, expanding horizontally. 
Coral lites 
Diameter around 4 mm, well spaced, equally exsert. 
Septa 
In three cycles ; first cycle marginally thicker than the others, 
exsert, with promi nent spines and often lobes, paliform lobes 
present, s i des granulated; second cycle thinner less exsert, with 
paliform lobes, sides granulated; third cycle incomplete in some 
corallites, does not reach the columella. 
Columella 
Well developed, spongy. 
Costae 
Well developed, equal to subequal with numerous, equally spaced 
prominent spines . 
Observations 
This species is easily distinguishable from all other Echi nopora 
by the laminar g r owth form, the smaller size of the coral lites and 
dentations. The difference between the first and second septa! 
cycle is not as pronounced as in other Echinopora, also the 
columella is less compact. E. lamellosa seems to have its southern 
distribution limit at Inhaca Island in Mozambique as it has not 












Plate 16 A & B 
Plate 16a: Echinopora lamellosa, Inhaca Island, Mozambique, x5. 













ECHINOPORA GEMMACEA (Lamarck, 1816) 
(Plate 16b) 
Explanaria gemmac ea Lamarck, 1816. 
Echinastrea gemmacea (Lamarck); de Blainville (1830, 1834 ). 
Echinopora gemmacea (Lamarck); Edwards & Haime (1849); Chevalier 
(1975); Faure (1977); Veron, Pichon & Wijsman-Best (1977); 
Wijsman-Best, Fau re & Pichon (1980); Scheer & Pillai (1983); Veron 
(1986); Sheppard (1987); Veron & Marsh (1988); Sheppard & Sheppard 
(1991). 
Echinopora fruticulosa Klunzinger, 1879. Sheppard & Sheppard 
(1991). 
Material examined: 
3 specimens from Inhaca Island, Mozambique (ORI/CVId2(2), 
ORI/CVId2(3), ORI/CVId3 ( 2)), 1 specimen from Two-Mile Reef, 
Central Reef Comp lex, RSA (ORI/S2/1991-6-2), 1 specimen f rom Nine-
Mile Reef, Central Reef Complex, RSA (ORI/S9/1991-2-8), 2 




Lamel l ar with ramose prol iferations to submassive and flat without 
any proliferations. 
Coral lites 
Immersed to markedly exsert, diameter up to 8 mm. 
Septa 
Three cycles; first cycle the thickest, t h inning towards the 
centre, very exsert, with prominent lobe above the theca , which is 












the columella; second cycl e thinner than first, less exsert, 
reaches the columella; third cycle often reduced, does not reach 
the columella. 
Columella 
Well developed, spongy. 
Costae 
Wel 1 developed, exothecal 
ornamented costal spines. 
Observations 
costae often incompletely fused, 
This is a very common species on South African reefs. It is also 
the most common Echinopora. The typical growth form is lamellar, 
rarely producing more than thick upward pointing proliferations. 
ORI/S9/1991-2-8 is such a p r oliferation. A more or less branching 
growth form, as in the variation "fruticulosa", is never 
developed. 
Synonymy 
ECHINOPORA HIRSQTISSIMA (Edwards & Haime, 1849) 
(Plate 17a) 
Echinopora hirsutissima Edwards & Haime, 1849; Chevalier (1975), 
Pillai & Scheer (1976); Veron, Pichon & Wijsman-Best (1977); 
Scheer & Pillai (1983); Veron (1986); Sheppard (1987); Veron & 
Marsh (1988). 
Material examined 
1 specimen from Inhaca Island, Mozambique (ORI/CVId3(1)), 1 















Mostly well exsert, some almost flush with the coenosteum. 
Septa 
Three complete septal cycles, a rudimentary fourth cycle can be 
present; primary cycle is the thickest and most exsert, prominent 
paliform tooth on inner margin, between the dentations of the 
inner septal margin and the septum proper a series of pores, 
septum very hirsute with prominent lobes; secondary cycle is 
thinner and less exsert, reaches the columella; tertiary cycle the 
smallest, does not always reach the columella. 
Columella 
Well developed, spongy. 
Costae 
Well developed, hirsute, exothecal costae subequal with numerous 
spines. 
Thecae 
A very well deve l oped exotheca on many corallites, which gives the 
corallite a rounded, "inflated" appearance. 
Observations 
The taxonomy of this species is problematic as it is difficult to 
delineate it and especially difficult to separate it from 
Echinopora genunacea. The holotype in the Museum national 
d'histoire naturelle (Paris) shows a progression of typically 
hirsutissima-type corallites on the convex parts to almost 
geuunacea-type corallites on the lower, concave parts. The growth 
form is however different from E. geuunacea, as it has not been 













Plate 17: Echinopora hirsutissima, 2-Mile Reef, South Africa, x5. 
More material would be needed in order to give an authoritative 
discussion of its specific status. 
Boshof f (1981) identified his specimen from Mozambique as 
E.carduus Klunz., which is considered by Veron et al. (1977) a 
synonym of E,gemmacea (Lam.). 
Conclusions 
The faviid fauna of South East Africa, especially of Northern 
Natal, was found to be richer than previously recorded (Wijsman-
Best et al., 1980; Boshof f , 1980). Of the 28 species favi idae', 
which were found to occur in this region, most are typical of the 












is similar to that found in most reef areas of the Indian Ocean 
(Sheppard, 1987). Previous records about the South East African 
coral fauna, especially those in Boshoff (1981) were not reliable 
due to numerous misidentifications and taxonomi c errors. The 
common presence of Favia speciosa (Dana) in South East Africa is 
comparable to the situation in Eastern Australia, where this 
species is only common south of the Great Barrier Reef (Veron, 
1986). Many favi i ds are found well south of the coral reef area in 
northern Natal. Favia speciosa, Fayites halicora, Plesiastrea 
yersipora and Montastrea annuligera are found in tidal pools in 
central and southern Natal, where they can form large colonies, 
especially in central Natal. 
The faviid fauna of Mozambique was richer (27 species) than that 
of South Africa ( 24 species). There was a further increase in 
species richness on Bassas da India, with four species, which were 
not found on t he African mainland. Within . the study area an 
increasing loss of species richness is observed with an increasing 
distance from the Eastern Indian Ocean diversity centre (Rosen, 
1988; Jokiel & Martinelli, 1992). Compared with other areas in the 
Indian Ocean, t he South East African faviid fauna is only 
moderately rich, compared to 42 species 
(Sheppard & Sheppard, 1991) and 65 in 
in the Arabian region 
Western Australia. It 
appears to 
Sheppard, 
richer than the East African fauna ( 22 species 
1987), but that situation possibly only reflects 














A REVISION OF THE HARD CORAL FAMILY PORITIDAE Gray, 1842 
(Scleractinia: Fungiina) IN SOUTH EAST AFRICA 
Abstract 
This review presents all 12 species in the genera Porites, 
Alveopora and Goniopora presently known to occur on the South-East 
African coast (i.e. the African coast south of the Tropic of 
Capricorn) and at the atoll Bassas da India in the Mozambique 
channel. All recorded species are of wide Indo-Pacif ic 
distribution. The Mozambiquan fauna was richer than the South 
African fauna ( 14 species versus 9 species). Most species are of 
wide Inda-Pacific distribution, with only one apparently endemic 
species ( Goniopora crassa Crossland). Laboratory and field 













The Poritidae is the third i mportant family, which is treated in 
greater detail in this thesis. Members of this family are common 
all across the Inda-Pacific and are amongst the most important 
frame-builders. This family is particularly interesting for their 
capability of commonly building enormous colonies, which may 
attain several metres in diameter. They mostly dwel on leeward, 
shallow reef environments (Sheppard & Sheppard, 1991). As such 
environments are not found 
Island northwards, it can 
i n South Africa, but only from Inhaca 
be deduced that poritids will play a 
Mozambique than in South Africa. more important role in 
Nevertheless they are common in all South East African reef coral 
communities and therefore merit special attention. 
Material & Methods 
Collecting sites were the same as for the material used in Part I, 
Chapters 2 and 5. 
FAMILY PORITIDAE Gray, 1842 
Within this important fami ly there are three large genera, 
Porites, Goniopora and Alyeopora, all of which are found in South-
East Africa, and one small, monospecific genus, Stylaraea, which 
occurs in the Western Indian Ocean (Veron & Pichon, 1982), but has 
not yet been recorded on the Eastern African coast. The family is 
characterized by a massive g rowth form and small corallites. The 
colonies can attain very lar ge sizes of several metres diameter, 
which makes them, 
frame-builders in 
especially the genus Porites, 
almost e very coral reef area 
266 
very important 
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e 
Fig. 1: Diagrams of the patterns of septa! arrangement in 
Goniopora (a) and Porites (b), numbers indicate the orders 
of the septal cycles. a & b showing how the poritid pattern 
can be derived from the gonioporoid pattern (after Bernard, 
1905 in Veron & Pi chon , 1982). c, d & e showing variations 
in the pattern of septal fusion in Porites as mentioned in 












Various stages of reduction of the sceleton occur, reaching a 
climax in Alveopora, which has a highly reduced sceleton, but 
nevertheless can form large colonies. 
Genus Porites Link, 1807 
Generic Synonymy 
Porites Link, 1807 
Neoporites Duchassaing & Michelotti, 1860 
Cosmoporites Duchassaing & Michelotti, 1860 
Napopora Quelch, 1886 
Porites is one of the most important genera on Indo-Pacific coral 
reefs. The growth form is typically massive, although three 
species with nodular to branching growth form are found in our 
area. This genus is characterized by the distinct pattern of 
septal arrangement: a short dorsal directive septum, the ventral 
directive septum and two lateral septa forming a ventral triplet, 
which may be fused or not, and lateral septa which are mostly 
fused in pairs. The va iat ions in this pattern are species 
specific (Fig. ll 
Synonymy 
PORITES LUTEA Edwards & Haime, 1860 
(Plate la) 
Porites lutea Edwards & Haime, 1860; Klunzinger (1879); 
Ortmann (1888); Vaughan (1918); Matthai (1932); Hoffmeister 
(1925); 
(1976); 
Wells (1954); Scheer & Pillai 
Scheer & Pillai (1983); Veron 
( 1974); Pillai & Scheer 
& Pichon (1982); Veron 












Porites arenosa Quelch, 1888; Crossland, 1948. 
Material examined 
3 specimens from Inhaca Island, Mozambique (ORI / BIICS(l), ORI/ 
BIIC5(5) from Pta. Torres, ORI / BIIC5 ( 5) from Saco da Inhaca); 1 
specimen from Bassas da India (ORI/BdI / Por2(1)); 1 specimen from 
Two-Mile Reef, Central Reef Complex, RSA (ORI/S2 / 1991-11-17). 
Corallum 
Massive, round to hillocky in parts (especially in larger colonies). 
Coral lites 
Crowded, polygonal , diameter around 1 mm; distance between adja-
cent corallites less than 1 whole corallite diameter. 
Septa 
Ventral trip l et fused to give a "trident shape" (Veron & Pichon, 
1982) ; 5 large pal i, the one of the dorsal di rectum septum very 
smal 1; ventral triplet has usually only one pal us; if more than 
one palus p r esent, then the palus on middle directive septum 
usually larger than the ones on the lateral directives; pali are 
fused to the columella by synapticulae (radii); lower synapticular 
ring (palar ring ) is complete, outer synapticular ring is 
incomplete; distal of the outer synapticular ring septa often 
become bifurcate ore wedge-shaped; only one denticle, which is 
close to the wall, in each septum. 
Colwoella 
Small, but mostly present, although absent in some corallites. 
Thecae 
Thin, with a row of spicules on thecal upper edge in some 












Plate 1 A & B 
Plate la: Porites lute a, Inhaca Island, Mozambique, x3 













P. lutea is a distinctive species due to the unique pattern of 
fusion in the ventral triplet, which is "trident-shaped" (Veron & 
Pichon, 1982). The columella is smaller than in P. australiensis 
and often looks like a palus; it is sometimes compressed in the 
orientation of the directive septa. 
Synonymy 
PORITES cf. AUSTHALIENSIS Vaughan, 1918 
(Plate lb) 
Porites australiensis Vaughan, 1918; Matthai (1923); Yabe & 
Sugiyama (1935); Crossland (1952); Wells (1954); Veron & Pichon 
(1982); Veron (1986); Sheppard (1987). 
Material examined 
1 specimen from Inhaca Island, Mozambique (ORI/BI IC5 ( 4) from Pta. 
Torres); 2 specimens from Bassas da India (ORI/Bdl/Porl(l), 
ORI/BdI/Porl(2)). 
Corallum 
Massive, hemispherical to spherical. 
Coral lites 
Polygonal, crowded; diameter 1-1. 5 mm; distance between adjacent 
calices never more than 1/4 calyx radius. 
Septa 
Ventral triplet free, only occasionally fused; 8 pali; often the 
palus on the dorsal directive septum is the smallest; Pali of the 
lateral septa are bigger than those of the directive septa; the 
Pali on the ventral directive septa are approximately of the same 












pali; lower synapticular ri ng complete, outer synapticular ring 
incomplete; radii linking s epta to columella (not visible on 
ORI/BIIC5(4)) . 
Columella 
Present, ' well developed, 
directive septa. 
o ften compressed in direction of 
Thecae 
Thin, with three rows of spicu les on the upper edge . 
Observations 
On ORI/Bdl / Porl ( 1) the fusion of the ventral triplet only occurs 
on the hillocky parts of the corallum in about 50 % of the calices. 
ORI/Bdl/Porl(2) is a more typ ical corallum with less variation in 
the degree of fusion of the ventral triplet. 
Synonymy 
PORITES SOLIDA (Forskal, 1775) 
(Plate 2a) 
Madrepora solida Forskal, 1775. 
Porites solida (Forskal); Klunzinger (1875); Ortmann (1888); Von 
Marenzeller (1901, 1907); Vaughan (1918); Crossland (1948); Scheer 
& Pillai (1974); Pillai & Sc heer (1976); Veron & Pichon (1982); 
Scheer & Pillai (1983); Veron (1986); Sheppard (1987); Sheppard & 
Sheppard (1991). 
Material examined 
1 specimens from Inhaca Island, Mocambique (ORI/BIICl ( 1), Pta. 
Rasa); 1 specimen from Xai Xa i, Mozambique coast (ORI/BIICl(l)); 4 
specimens from Two-Mi le Reef, Central Reef Complex, RSA 












1 specimen from Nine-Mile Reef, 
(ORI / 89/1991-11-19) . 
Corallum 
Massive, undulating surface. 
Coral l i tes 
Central Reef Complex, RSA 
Polygonal , crowded, diameter l.5- 2mm, adjacent corallites only 
separated by the thin wall. 
Septa 
Ventral triplet free, dorsal directive septum is a bit shorter or 
as long as lateral septa; septa do not reach the upper edge of the 
wall but begin approximately 1/ 4 o f t he wall height down; septa 
often divide near the wall and bear 2-3 hirsute denticles, the 
innermost of which resemble Pali; within the lateral septal pairs, 
one is often shorter and bends towards the longer one, which bears 
the palus. 
Columella 
Weakly developed to absent; laterally compressed in the same 
orientation as the directive septa. 
Thecae 
High, acute, beari g echinulate dentations on the upper edge. 
Observations: 
This species is readily recognized in the field by the usually 
very high and acute wal l . The absence of clearly differentiated 
pali and the pattern of fusion (or, rather, non-fusion) of the 












Plate 2 A & B 
Plate 2a: Porites solida , 2-Mile Reef, South Africa, x2.5 













PORITES LICHEN Dana, 1846 
(Plate 2b) 
Porites lichen Dana 1846; Bernard (1905); Vaughan (1918); Yabe & 
Sugiyama (1935) ; Wells (1954); Veron & Pichon (1982); Veron 
(1986); Sheppard (1987). 





from Inhaca Island, Mozambique 
from Pta. Torres, ORI/BIIC3(1) from 
(ORI/BIIC3(2), 
Baixo 213); 1 
specimen from Chaka ' s Rock, northern Nat al coast (ORI/BIIC3(3); 2 
specimens from Bassas da India, l agoon (ORI/BdI/1991-8-50, 
ORI/BdI/1991-8-51). 
Corallum 
Massive base with nodules, columns and branches. 
Coral lites 
Often in rows (as they are formed by intratentacular budding; 
extremely variable and heterogeneous, diameter around 0.9 mm. The 
corallites within the series are separated by much lower and 
narrower walls than the one separating the series from the rest of 
the corallum; this pattern is very conspicuous (BdI/1991-8-50). 
Septa 
Ventral triplet may be free or fused; in some parts of the 
colonies the septa are only a row of horizontal dentations, where 
not even the 4 lateral septa! pairs are joined; up to eight pali; 
if ventral triplet is fused, then only one palus present, which is 













Mostly missing; when present, then shorter than the pali. 
Observations 
This is one of the more common Porites species in South Africa. 
Underwater it is easily i dentified by its generally green 
colouration and the hi l locky or branching, very irregular growth 
form. Also, the 1 inear arran gement of the coral 1 i tes, especially 
on hillocky parts is easily r e cognized. 
Synonymy 
PORITES NIGRESCENS (Dana, 1846) 
(Plate 3a) 
Porites nigrescens Dana, 1848; Edwards & Haime ( 1860); Bernhard 
(1905); Vaughan (1918); Yabe & Sugiyama (1935); Faure (1977); 
Boshoff (1981); Veron & Pi c hon 91982); Veron (1986); Sheppard 
(1987). 
Material examined 
1 specimen from Inhaca I s land, Mozambique (ORI/BIIC7(1)); 2 
specimens from Bassas da Ind i a (ORI/BdI/1991-8-33, ORI/BdI/1991-8-
60), 1 specimen from 2-mile Reef, Central Reef Complex, RSA (SAM-
H-4688) . 
Corallum 
Branching, branches tapering with acute 
cylindrical, laterally slight ly compressed. 
Coral lites 
tips; branchlets 
Markedly concave with deep central fossa, diameter 1-1.5 mm; 















Plate 3 A & B 
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Plate 3a: Porites nigrescens, Bassas da India xl.5 













Ventral triplet mostly free, fused only in a few corallites; pali 
are well developed when the ventral triplet is fused; septa are 
thick with only one denticle and a palus . 
Columella 
Not always developed; when present styliform. 
Observations: 
This is the only truly branching Porites species found on the 
South East African mainland coast. Soth African specimens exhibit 
less branching than specimens from Mozambique. 
cylindrica are discus~ed bel ow. 
Synonymy 
PORITES CYLINPRICA Dana, 1846 
(Plate 3b) 
Affinities to E..... 
Porites cylindrica Dana, 1846; Bernard (1905); Vaughan (1918); 
Chevalier (1968); Veron & Pichon (1982); Veron (1986); Sheppard 
(1987). 
Porites andrewsi Vaughan, 1918; Hoffmeister (1925); Yabe & 
Sugiyama (1935); Pillai & Scheer (1973, 1976); Faure (1977). 
Material examined: 
2 specimens from Bassas da India, Lagoon (ORI/BdI/1991-8-61, 
ORI/BdI/1991-8-62). 
Corallum 
Branching with short, stout b ranches. 
Coral lites 
Much less concave than in P. nigrescens; diameter around 1 mm, 












crowded and less crowded parts of the corallum. 
Septa 
Ventral triplet fused; pali well developed, smaller on lateral 
septa than on the directives; dorsal directive septum shorter than 
the lateral septa; in the ventral t r iplet a palus may be developed 
only on the directive septum or, alternatively, only on the two 
lateral septa with the directive septum devoid of a palus; all 
septa with two denticles between the pal i and the wall . 
Columella 
Well developed; as tall as the pali . 
Thee a 
Ill defined, no ridges on the wall . 
Observations: 
Al though P. nigrescens and P. cyl i ndrica share a common growth 
form, they are easily separated. P. nigrescens is characterized by 
mostly straight, tapering and pointed branches, and markedly 
concave corallites. In P. cylindrica ·the branches are usually much 
less tapering and can be very blunt. The coral l um has a very 
smooth appearance in contrast to the "pitted" appearance of ~ 
nigrescens. The distribution of P. cyl indrica does not seem to 
reach the African mainland as it has only been encountered on 
Bassas da India. 
PORITES COMPRESSA Dana, 1846 
Synonymy 
Porites compressa Dana 1846. 
Material examined 














Columnar to branching with blunt ends. 
Coral lites 
Crowded, polygonal, diameter around 1,5 mm, seperated by only a thin 
theca; strongly concave, which gives a pitted appearance; budding is 
extratentacular. 
Septa 
Ventral triplet is free; 8 pali, the one on the the directive septa 
is smaller than on the lateral septa. 2 denticles on each septum, both 
smaller than the Pali; lower synapticular ring often present, outer syn-
apticular ring usually absent; some bifurcation of lateral septa before 
they reach the wall; septa linked to the columella by synapticulae. 
Columella 
Present, in form of a tooth and smaller than the pali; may be la-
terally flattened in direction of directive septa. 
Thecae 
Thin, acute, with a line of dentations on upper margin. 
Observations 
More material is needed to ascertain the correctness of the identi-
fication and the presence of this species in South-East Africa. 
PORITES LOBATA Dana, 1846 
Synonymy 
Porites lobata Dana, 1846. Edwards & Haime (1860); Vaughan (1918); 
Crossland (1952); Wells (1954 ); Scheer & Pillai (1974); Veron & 


















Crowded, polygonal, diameter 1 to 2 mm; distance between adjacent 
calices always less than one whole calyx diameter. 
Septa 
Ventral triplet mostly free, only on hillocky parts is the ventral 
triplet fused; one palus on each septum and two dentations, which 
are larger than the palus; Pali of directive septa are smaller than 
those of lateral septa; septa joined to t he columella by radii. 
Columella 
Present, columnar, smaller than Pali. 
Thecae 
Up to 1 mm wide, spongy, with a row of denticles on its upper surface. 
Observations 
More material is needed to ascertain the correctness of the identifi-
cation and t he presence of this species in South East Africa. 
Genus Goniopora Blainville, 1830 
Generic synonymy (after Veron & Pichon, 1982): 
Goniopora de Blainville, 1830; Quoy & Gaimard (1833); Quelch 
(1886). 
Litharaea Edwards & Haime , 1850. 
Rhodararea Edwards & Haime, 1849; Quelch (1886). 












Goniopora is an easily recognized genus with long, fleshy polyps, 
which are extended by day. It has the biggest corallites in the 
family Pori tidae, with a ve ry distinctive septal pattern. Septa 
are basically in three orders, but this situation is not always 
discernible ( Bernard, 1903; Veron & Pichon, 1982). Septal fusion 
does not follow as fixed a pa ttern as in the genus Porites. 
Synonymy 
GQNIOPORA DJIBOQTENSIS Vaughan, 1907 
(Plate 4a) 
Goniopora djiboutensis Vaughan, 1907b; Veron & Pichon, 
Veron, 1986; Sheppard (1987) ; Sheppard & Sheppard (1991). 
Material examined 
1982; 
2 specimens from Two-Mil e Reef, Central Reef Complex, RSA 
(ORI/S2/1991-6-9, ORI/S2/1991-6-10) , 2 specimens from Inhaca 
Island, Mozambique (ORI/BIIb l (l), ORI/BIIb1(3) from Pta. Rasa). 
Corallum 
Massive, cushion shaped, very irregular in outline. 
Coral lites 
Large and deep, diameter 3-5 mm, very irregular, polygonal, only 
on rounded parts of the cor al 1 um are there some round coral 1 i tes 
(S2/1991-6-9). 
Septa 
Very regular and size classe s easily distinguishable, gonioporoid 
pattern of fusion mostly not apparent; with well developed 
dentations and paliform lobe s on the biggest septa, these are not 













Plate 4 A & B 
Plate 4a: Goniopora djiboutensis, 2-Mile Reef, South Africa, xl.5 













From large and very apparent to only moderately developed; always 
fused to the inner end of the septa. 
Thecae 
Diameter mostly around 1 mm, compact. 
Observations: 
Goniopora djiboutensis is c ommon in South Africa and is easily 
recognized by the large po l yps of usually brown colour with a 
protruding oral field. The s keleton is easily identified because 
the large corallites have better-developed columellae than .G..s.. 
stokesi. 
GONIOPORA STOKES! Edwards & Haime, 1851 
(Plate 4b) 
Synonymy 
Goniopora stokesi Edwards & Haime, 
Ortmann (1888); Scheer & P i llai 
1851; 
(1974); 
Edwards & Haime 
Veron & Pichon 




1 specimen from Inhaca Islan d, Mozambique (ORI/BIIb1(2) from Pta. 
Torres). 
Corallwn 
Massive, sperical; surface wi th small irregular humps. 
Coral lites 
Polygonal and very irregular ; diameter 2-4 mm, depth mostly from 
3-45 mm; numerous young c o rallites produced by extratentacular 













Gonioporoid pattern of fusion wel 1 developed in al 1 coral 1 i tes; 
septa are thin and begin about one millimeter from the edge of the 
calyx wall, dentations are fine although in some corallites very 
well developed; no paliform lobes. 
Columella 
Wel 1 developed though set deep inside the calyx; fused to al 1 
septa. 
Theca 
Thin, one half to one mm diameter; perforate in the upper part. 
Observations 
This species seems to have its southern limits in Mozambique as it 
has not yet been found in South Africa. It is close to .G..... 
djiboutensis, but lack the paliform lobes and the well developed 
columella. 
Synonymy 
GQNIOPORA SQMALIENSIS Vaughan, 1907 
(Plate 5a) 
Goniopora somaliensis Vaughan, 1907b; Veron & Pichon (1982); Veron 
(1986); Sheppard (1987); Sheppard & Sheppard (1991). 
Material examined 
4 specimens from Two-Mile Reef, Central Reef Complex, RSA 
(ZMTAU/I-F-7, ZMTAU/II-D-3, ZMTAU/P-3-4; ORI/S2/1991-6-11). 
Corallum 














distance 0.8-1 mm. 
Septa 
mm, very shallow, polygonal; intercalicular 
Long first order septa, whi c h reach the columella and bear very 
prominent pali; second order septa are short and descend abruptly 
into into the calyx; they are mostly free, but a gonioporoid 
pattern of fusion can sometimes be observed; pali reach to the 
same height as the theca and bear elaborate spines; they are often 
laterally flattened and fus e d to the columella; all septa bear 
dentations and have granulate d sides. 
Columella 
Generally well developed, either in form of twisted trabeculae or 
in form of a solid rod, which may be as high as the pali and 
laterally flattened. 
Thecae 
Relatively thick compared to calyx diameter, made up of septa and 
linking synapticles; it there fore appears very porous. 
Observations 
Goniopora somaliensis is common on South African reefs. It is 
easily recognized both in life and as bleached skeleton by the 
much smaller polyps and cor allites, which separate it from the 
other common species, G. dji boutensis. 
The identity of specimen ZMTAU/IV-A-5 is unclear. It is a very 
small specimen from Two-Mil e Reef, RSA, which strongly resembles 
Goniopora tenuidens. More material would be needed to confirm the 
presence of this species, wh ich has not yet been recorded as far 












Plate 5 A & B 
Plate Sa: Goniopora somaliensis, 2-Mile Reef, South Africa, xl.S 












GQNIOPORA LOBATA Edwards & Haime, 1860 
( Plate Sb) 
Synonymy 
Goniopora lobata Edwards & Hai me, 1860; Bernard ( 1903); Vaughan 
(1907); Crossland (1948, 1952); Wells (1955); Veron & Pichon 
(1982); Veron (1986); Sheppar d (1987). 
Material examined 





Polygonal and shallow, diamet er 1.5-3 mm. 
Septa 
Mostly in three size clas ses, gonioporoid pattern of fusion 
generally well developed; fi r st order septa may bear large spines, 
which appear like pali, these can be laterally flattened; all 
septa with spines of various development; sides granulated; only 
the two longest septa! cycles fused to the columella. 
Colwnella 
Generally well developed in most calices, consisting of fused 
















appears to be uncommon. It is the on l y local Goniopora with a 
columnar growth f orm. 
GQNIOPOHA CHASSA Crossland, 1948 
Judging from Crossland' s description this seems to be a val id 
species . No specimen could, however, be found in the present 
collection. 
G. crassa differs from all other local Goniopora by the extremely 
thick corall i te walls (Crossland, 1948). 
Genus Alveopora Blainville, 1830 
This genus has had a somewhat turbulent taxonomic history, being 
placed with i n and without the Poritidae by several authors 
(reviewed by Veron & Pichon, 1982). The skeleton is typically very 
reduced consisting only of loosely intertwined and joined 
trabeculae. This adds considerably t o the difficulties when 
working on this genus. 
Synonymy 
ALVEOPORA SPONGIOSA Dana, 1846 
(Plate 6a) 
Alyeopora spongiosa Dana, 1846; Veron & Pichon ( 1982); Sheppard 
(1987); Sheppard & Sheppard (1991). 
Material examined 
2 specimen from Two-Mi le Reef, Central Reef Complex, RSA 
(ORI/S2/2-12-13/8, ZMTAU/IV-F-24); 2 specimens from Four-Mile 












11-16); 1 specimen from Inhaca Island, Mozambique (ORI/BIIa2(1) 
from Saco da Inhaca). 
Corallum 
Massive (as far as the term applies in a species with such a 
fragile skeleton), hemisphe r ical; ORI/BIIa2(1) is only a small 
nodule which however shows the same growth tendencies as ORI/S2/2-
12-13/8. 
Coral lites 
Polygonal, crowded, diameter 1.5-2 nun. 
Septa 
Very reduced, only present in form of tapering spines up to 1 / 4R; 
these spines may fuse in the centre and then strech across the 
entire calyx. Spines originate at various depths in the calyx; if 
more than one spine is present, the spines are arranged in rows; 




Mostly hexagonal or heptagonal; each side is made up of two to 
three trabecular palisades c onnected by synapticulae at more or 
less regular intervals. 
Observations 
This species is not unconunon on deep reefs in South Africa, where 
it can form colonies of up to 2m diameter. It is easily 
distinguished from A. allingi by its completely different growth 
form and its smaller corallites. The living animal has shorter 












Plate 6 A & B 
Plate 6a: Alveopora spongiosa, 4-Mile Reef, South Africa, x2 













ALVEOPORA ALLING! Hoffmeister, 1925 
(Plate 6b) 
Alveopora allingi Hoffmeister, 1925; Wells (1954); Pillai & Scheer 
(1976); Veron & Pichon (1982); Veron (1986); Sheppard (1987); 
Sheppard & Sheppard (1991). 
Material examined 
6 specimens from Kosi Bay, Northern Reef Complex, RSA 
(ORI/KB/1991-9-1, ORI/KB/199 1-9-17, ORI/KB/1991-9-39, ORI/KB/1991-
9-40, ORI/KB/ 1991-9-41, ORI/KB/ 1991-9-56), 1 specimen from Four-
Mi le Reef, Central Reef Complex, RSA (ORI/S5/1991-ll-14). 
Corallum 
Short, blunt and very i r regular branches arising from an 
incrusting to submassive base. 
Coral lites 
Polygonal, crowded, of very irregular size and shape, diameters 
vary from 1-4 mm, often in adjacent corallites; corallites tend to 
get smaller towards the tips of branches. 
Septa 
Development varies from no septa at al 1 (ORI/KB/ 1991-9-1) to two 
well developed cycles; in all cases septa consist only of spines 
which often fuse with the columella; opposite spines may fuse and 
then span across the calyx; depending on the development, septa 
consist of a more or less accurate vertical row of spines or only 
of one or a few individual spines per septum. 
Columella 
May be completely absent or well developed; in individual 












(ORI/KB/1991-9-1); when present, columel lae usually fuse with the 
septa! spines. 
Thecae 
In all specimens very porous, consisting only of vertical 
trabecular rods interconnected by synapticulae. 
Observations 
This is the most common South African species of Alveopora. It is 
mostly found on flat, deep bottom at depths around 20m. Although 
this species is very polymorphic, both in growth form and the 
development of its skeleton, it is readi l y recognized, as it is the 
only species in South Africa which forms short branches. 
Discussion 
The Poritidae are, similar to the genus Acropora, very good indi-
cators of narrowly defined habitats on the reefs. They are, over 
much of their distributional range, usually indicators of back-
reefs or leeward reef-slopes (Sheppard & Sheppard, 1991). It is 
therefore not surprising, that the poritid fauna of Mozambique and 
Bassas da India are much richer than the South African fauna. In 
Mozambique 14 species were found, versus 9 species in South 
Africa. On Bassas da India one further species (P. cylindrica), 
which has not yet been recorded from the African mainland coast, 
was found. It is believed that the lower species richness in South 
Africa reflects the lower diversity of habitats, which do not 
provide tha same amount of ecological niches as the reefs in 












pools as far as 
Shoal (at least 
southern Na tal and are also present on Aliwal 
one species , P. lichen). Within South Africa 
Porites usually never grows to the same size as in Mozambique or 
Bassas da India. The bigges t colonies encountered were Porites 
lutea in the Central Reef Complex, northern Natal, with a diameter 
of two metres. The growth form of the branching P. niqrescens in 
South Africa, where it is rare, is always very stunted and 
indicates sub-optimal habitat. The present study shows clearly, 
that South Africa is already outside the central distributional 












D I S C U S S I 0 N 
0 F 












The taxonomic reviews in the previous chapters provide the first 
detailed account of the hithe rto relatively unknown coral fauna of 
South Africa and the scantily known fauna of Mozambique. It is now 
possible to consider these local faunas in relation to larger 
Indo-Pacific biogeographical patterns. 
The biogeography of Indian Ocean corals has been the subject of 
intensive research and s peculation (Rosen, 1988; Joki el & 
Martinelli, 1992) . Unfortunately, large gaps in our knowledge 
In the light 
1992) it is, 
concerning the coral fauna o f Eastern Africa remain. 
of new biogeographical theor i es (Jokiel & Martinelli, 
however, very important to have information about this area. The 
present revisions, together with the list given in Wijsman-Best et 
al. (1980) for Mozambique and the Seychelles, allow us to draw an 
accurate picture of the cora l fauna of the southern part of this 
region. 
Jokiel & Martinelli ( 1992) postulated in their "vortex model of 
coral reef biogeography" t hat coral distribution is driven by 
major ocean currents. They postulated a much higher westward than 
eastward transport of coral larvae, due to oceanic current 
patterns. Starting from a hypothetical uniform distribution of 
species accross the ocean , diversity centres on the western 
boundaries of the oceans should develop due to larval transport by 
currents and allopatric s peciation. They thus explain the 
diversity centre of the Pac i fic in the Indo-Australian region and 
the diversity centre of the Atlantic in the Caribbean. It is also 
postulated that faunal attenuation along the eastern boundaries 












Africa should be the diversity centre of the Indian Ocean, while 
fauna! attenuation should be observed in Western Australia. This, 
however, is not the case. On the contrary, more genera and species 
have so far been recorded in western Australia than in East Africa 
(Veron, 1985; Sheppard, 1987; Veron & Marsh, 1988). Does this mean 
that Jokiel & Martinelli' s ( 1992) hypothesis is wrong'? For two 
reasons this is not the case. There exists a diversity peak in the 
northern Indian Ocean in the Arabian region (Sheppard, 1987; 
Sheppard & Sheppard, 1991), although it is only marginally richer 
than the eastern boundary. In the southern Indian Ocean the 
situation still needs to be clarified. While tropical East Africa 
actually is the western boundary to the s uthern oceanic gyre, 
subtropical South East Africa is not. South Africa and Mozambique 
1 ie within a distinct current pattern, influenced by the gyral 
system in the Mozambique channel and the Agulhas current, but -they 
are not directly influenced by the larger oceanic gyral system 
(Fig.I). The southern Indian Ocean diversity centre should 
theoretical l y therefore be located on the Eastern Madagascan coast 
and the tropical East African Coast, but the coral fauna of these 
areas is . poorly known. The South East African coral fauna 
theoretical l y would be recruited by larvae transported south along 
the African Coast. As numerous big rivers, like the Zambesi, enter 
the sea in this area and most of the South East African coastline 
is sandy and unstable, it would appear plausible that this coral 
fauna could be much poorer than its tropical counterpart. Figure 1 
shows however, that this apparently is not the case. A marked 
decline in diversity occurs only between southern Mozambique and 












along the east African coast . This situation is similar to that 
observed in the Red Sea, whe re high latitude reefs are richer, or 
at least as rich, as their t ropical counterparts (Sheppard, 1987; 
Sheppard & Sheppard, 1991). There is, however, a possibility that 
the given distribution of d i versity reflects more a distribution 
of "publication richness" t han of actual fauna! richness as the 
area~ which have received mos t attention, are those with the highest 
recorded diversity. On that score it is difficult to imagine a 
tropical area like East Af r ica to be poorer in species than a 
marginal, subtropical area such as southern Mozambique. It is 
therefore not possible to properly evaluate the validity of Jok1el 
& Martinelli's (1992) hypothe sis for the southern Indian Ocean due 
to the large gaps in our knowledge about the tropical East African 
coral fauna. 
The Eastern African, and to a lesser extent also the South East 
African, coral fauna has quite a strong component of endemic 
genera and species (Anomastrea, Horastrea, Erythrastrea, 
Gyrosmilia, Astraeosmilia). I n the previous chapters, 4 species of 
Acropora were described, which also seem to be endemic to this 
region. This fits in well with current biogeographic hypotheses. 
Rosen (1984) postulates neogene speciation as due to "glacio-
eustatic disruption of existing ... population patterns". Joki el & 
Martinelli (1992) enhanced this scenario by adding current 
patterns and deep-water are as as barriers. Using Hawaii as an 
example, they argued that f o r speciation a relatively small stock 
of species is needed, which is more or less isolated from the 
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Fig. 1: Distribution of hermatypic coral species richness across the Indian 
Ocean. Numbers are taken from Sheppard (1987), except for Kakos-Keeling 
(Veron, 1990), Western Australia (Veron & Marsh, 1988), South Africa and 
Mozambique (this study). Major current patterns, as used by the Vortex 
Theory (Jokiel & Martinelli, 1992) to explain coral species richness 
distribution are indicated (modified after Branch & Branch, 1983; de 
Freitas, 1984). AL=Aldabra, CH=Chagos, CRS=Central Red Sea, GK=Gulf of 
Kutch, KK=Kokos-Keeling, LA=Lakkadives, MA=Maldives, MAL=Malakka Peninsula, 
MAU=Mauri t ius, NAG=Northern Arabian Gulf, NRS=Northern Red Sea, RE=Reunion, 
RO=Rodrigues, S=Seychelles, SA=South Africa, SAG=Southern Arabian Gulf, 
SMA=Southern Madagascar, SMO=Southern Mozambique, SRI=Sri Lanka, 













little or no fresh imput would be provided by the diversity 
center. A simi 1 ar situation appears to exist in the South East 
African region, where t he reefs are seperated from the 
(postulated) East African center of diversity by the Zambezi mouth 
and almost lOOOkm without a ny significant coral reef areas. This 
relative isolation may have been enough to allow speciation, 
especially within such a plas tic genus as Acropora. 
It is also within the genus Acropora that the most drastic decline 
in species richness is observed between Mozambique and South 
Africa. This may largely be due to the restricted amount of 
suitable habitat avai !able on South African reefs (see Part I I, 
Chapter 1). 
Conclusion 
The hitherto largely unknown hermatypic coral fauna of South 
Africa and the little-known coral fauna of Mozambique were found 
to be very rich with 90 and 115 species respectively. The drop in 
species richness between the se two areas is most probably due to 
reduction in habitat availability in South Africa (see Part II, 
Chapter 1). Most of the occurring species are of wide Inda-Pacific 












A CHECKLIST OF THE HERMATYPIC SCLERACTINIA OF SOUTH EAST AFRICA 
Abstract 
A complete checklist of hermatypic coral species known to occur in 
South Africa and southern Mozambique is given. This list makes 
obsolete Boshoff's (1981) list, which is fraught with taxonomic 




























































































Acropora striata x 
Acropora millepora x x 
Acropora formosa x 
Acropora microphthalma x 
Acropora horrida x ? 
Acropora austera x x 
Acropora aculeus x x 
Acropora latiste l la x x 
Acropora nan a x 
Acropora danai x x 
Acropora anthocerc i s x x 
Acropora hyaci n thus x x 
Acropora cytherea x 
Acropora florida x x 
Astraeopora myriophthalma x x 
Poritidae 
Porites lichen x x 
Porites solida x x 
Porites lute a x x 
Porites nigresc ens x x 
Porites cylindrica x x 
Po rites lobata x 
Porites compressa x 
Goniopora djiboutensis x x 
Goniopora somaliensis x ? 
Goniopora crassa x x 
Goniopora stokes i x 

































Funqia CPleuractisl scuta ria 
Funqia CVerillofungial c oncinna 

























































Galaxea fascicularis x x 
Galaxea astreata x 
Pectiniidae 
Echinophyllia asper a x x 
Oxypora lacera x 
Mussidae 
Blastomussa merleti x 
Acanthastrea ecinata x x 
Acanthastrea simplex x x 
Symphyllia yalenciennesi x 
Lobophyllia corymbosa x 
Lobophyllia hemprichi x 
Scolymia cf. yitiensis x 
Merulinidae 
Hydnophora exes a x x 
Hydnophora microconos x x 
Merulina ampliata x 
Faviidae 
Fayia fayus x x 
Fayia pallida x x 
Fayia speciosa x x 
Fayia lax a x x 
Fayia matthai x x 
Fayia rotumana x x 
Fayia stelligera x x 
Fayites abdita x x 












Fayites peresi x x 
Fayites flexuosa x x 
Fayites halicora x x 
Goniastrea pectinata x x 
Goniastrea retiformis x x 
Goniastrea edwardsi x x 
Platygyra daedalea x x 
Leptoria phrygia x 
Oulophyllia cripsa x x 
Leptastrea purpurea x x 
Leptastrea bottae x 
Cyphastrea chalcidcum x x 
Echinopora gemmacea x x 
Echinopora lamellosa x 
Echinopora hirsutissima x x 
Montastrea annuligera x x 
Montastrea curt a x 
Plesiastrea yersipora x x 
Caryophylliidae 
Gyrosmilia interrupta x x 
Dendrophylliidae 
Turbinaria mesenterina x x 
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P A R T II 
The Patterns : Community analysis 
In this part of the thesis, I examine the 
patterns underlyi ng 
in Northern Na tal. 
the coral communities 
This 











system, some of which are examined in more 












WAVE ACTION, SEDIMENTATION AND THE STRUCTURE OF AFRICA'S 
SOUTHERNMOST CORAL COMMUNITIES 
Abstract 
The community structure on Africa's southernmost coral communities, which grow 
on submerged fossil dune and beachrock systems and do not form true coral reefs, 
was quant i tatively investigated by means of line transects and phototransects. A 
major difference from typical ree f systems was in the absence of any noticeable 
reef accretion. None of the typical geomorphological reef-zones such as lagoons, 
reef crests or reef slopes were developed. The absence of ecological 
differentiation caused by topograph ical differentiation has given rise to a very 
uniform community structure, differentiated only into two major community-types 
with three subcommuni ties. Typica l fossil sand dunes and shallow fossil beach 
rock platforms were dominated by soft-corals and differed from deep sandstone 
outcrops, which were dominated by hard corals. A high proportion of soft-corals 
was found in shallow communities (40-60%). Distinct subcommunities, which were 
found on most reefs, were a soft-coral dominated "reef-top" community in areas 
of low sedimentation, dom nated by the genera Sinularia and Lobophytum, and a 
hard-coral dominated "gully" community (predominantly Montipora and Faviidae), 
in areas of high sedimentation. A deep sponge-dominated sub-community was found 
on the deepest outcrops. The lower limit for most coral growth was between 35 & 
40m. Community structure suggests depth, wave action and sedimentation to be the 
major factors influencing these communities. Ninety species of hard-corals, 













The southernmost reef coral communities on the African continental 
coast are situated along the Maputaland coastline in northern 
Natal, South Africa, at 27°50'S. This rates them among the 
southernmost true reef coral communities found anywhere in the 
world (the southernmost being at Lord Howe Island, off Australia 
at 31°33'S). The faunistic analysis and the taxonomic revisions in 
Part I showed that the hard and soft corals which dominate the 
hard bottom communities in Maputaland are mostly 
Pacific coral reef taxa. The substrata on which 
typical Indo-
they thrive, 
however, are not true coral reefs but fossilized and submerged 
dune systems (Ramsey & Mason , 1990). They do not break the surface 
and lack most geomorphological traits typical of true coral reefs, 
which normally lead to differentiation of coral communities 
(Stoddart, 1969; Loya, 1972; Done, 1982; Sheppard, 1982). None of 
the usual features (lagoons, reef crests or steep reef slopes) are 
developed, thus resulting in relatively homogenous topographic 
conditions over most of the hard bottom area covered by corals. 
The major topographical features are gullies and associated small 
drop-offs, perpendicular to the dominant direction of the swells. 
While the southerly location of these coral communities in itself 
calls for a detailed study, the geological setting, within which 
these corals live, adds further interest to the study of this 
particular system. In 
features found on true 
environments and coral 
the absence of the usual topographical 
coral reefs, which create a range of 
communities (Done, 1982; Sheppard, 1982; 
Dinesen, 1983), it is of interest whether and how the South 












This study provides information about 1) the coral fauna of the 
region, 2) the coral cover and abundance, 3) community 
differentiation on a macro (inter-reef) and micro (within-reef) 
scale and 4) suggestions a bout the major environmental factors 
influencing these southernmos t reef coral communities in Africa. 
Material and methods 
Data were collected using the line transect method with continuous 
transect recording (Loya, 1978), combined with phototransects. The 
ideal length of the transects was tested prior to sampling by 
means of a species-per-area curve (Loya, 1978) and varied between 
10 and 14m. For reasons of comparability with other studies, which 
used lOm-long line transect, !Om transects were also used in the 
present study. Due to the large and morphologically very uniform 
area which was covered by coral growth, sample sites were 
repeatedly chosen at random on each investigated reef . At each 
sample site a series of 10 transects with a spacing of one metre 
was recorded. This procedure was repeated in different, randomly 
chosen sites on each reef i n order to provide rep! icate samples. 
Phototransects, covering area s of 4xl0m each, were also taken. By 
means of a standardized conve rsion it was possible to gain further 
1 ine-transect information f r om the photo-transects. The scale of 
the photographs was determined using markings on a transect line, 
a portion of which was present in each photograph. Coral 
intercepts on the transect l ine were measured using a ruler, the 
data were then multiplied by a previously determined scale factor 
to obtain an estimate of the actual intercept distances. 
Not only coral intercepts and the intercepts of other major 
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Fig. 1: Location of the Maputaland reef complexes in northern 
Natal, RS.A, which are the southernmost reef coral communities 
in Africa. Community analysis was performed on selected reefs 












but also the intercepts of sand and unoccupied rock. Unoccupied 
rock was defined as rock without any growth of macroalgae or 
invertebrates. 
The position of each transe ct on the reefs, i.e. whether it was 
located on a flat horizontal area, a ridge, a drop-off, a gully-
edge or inside a gully, was recorded. Fig. 2 explains the 
terminology used. It was a lso recorded whether transects were 
exposed to heavy water moti on or whether they were sheltered. All 
transects deeper than 20m we re automatically considered sheltered. 
Shallow transects were onl y considered sheltered if situated in 
locations where topography ma de high water movement unlikely. 
A total of 171 transects were recorded (Northern Reef Complex: 
Kosi Reef 6; Central Reef Complex: 2-Mile Reef 52, 4-Mile Reef 63, 
9-Mile Reef 30; Southern Reef Complex: Red Sands Reef 20). Data 
were evaluated following the method of Field et al. (1982) mostly 
using a statistical package developed by Clarke & Warwick 
( pers. comm. ) . Data were root-root transformed and subjected in a 
first step to correspondence analysis and then to agglomerative, 
hierarchical cluster analysis using the Bray-Curtis Dissimilarity 
Index, grouping by group average. They were then subjected to 
ordination by Multidimensional Scaling (MDS), using the same 
distance matrix as for the c lassification. Environmental variables 
were superimposed on the g r oupings obtained by MOS in order to 
visualize their influence on species grouping. Dominant species 
were measured by their contribution to the average Bray-Curtis 














Sand Sand Sand 
Fig. 2: Explanation of terms used to describe the position of 












Indices used were the Shannon-Weaver diversity index H' (Loya, 
1972) and its according evenness measure (Pielou, 1975) as well as 
Simpson's Alpha as a dominance measure (Brower & Zar, 1977). 
Sedimentation rates were mea sured using open topped tubes of llcm 
bore, each of which project ed by 15 cm from a rectangular vinyl 
containers (20x10cm) that served to accumulate sediments settling 
in the tube. Suspended sediment in the water was sampled with 5-
1 i tre sampler bottles with simultaneously closing 1 ids on both 
ends. 
Study area 
The coral conununi ties studi ed grow on submerged fossil dune or 
beachrock systems (Ramsey & Mason, 1990) which are situated from 
about 100 to lOOOm off-shore. The topography of the individual 
reefs is mostly flat, with numerous gullies and occasional drop-
offs (rarely more than 6m) t o the surrounding sea floor. The area 
covered by these outcrops va ries from a few hundred square meters 
to several square kilometers. 
The depth range of the cora l-covered fossil dunes varies from an 
average 8-lOm shallowest depth, although in some instances 
individual pinnacles rise t o about 4m depth, to about 35-40m at 
their foot (2-Mile Reef, Red Sands Reef). The average slope of the 
dune face is less than 5°. Flat dunes (4-Mile Reef, Kosi Reef) are 
situated between 18 and 24m; beachrock platforms ( 9-Mi le Reef) 
between 6 and 18m with a steep drop-off between 12 and 18m 
parallel to the shoreline. 
The reefs can be grouped into a Northern, a Central and a Southern 
Reef Complex (Fig. 1). The Southern Reef Complex comprises the 












was · laid on the study of reefs in the Central Reef Complex in the 
Sodwana Bay area . Smaller samples were obtained for comparative 
purposes from the Northern and Southern Reef Complexes. 
The Maputaland coastline is exposed to open oceanic swells of the 
SW and South Indian Ocean. Tidal range is between lm at neaps and 
2m at spring tides (Schumann & Orren, 1980). 
Although the topography of most areas was very uniform, the 
sandstone outcrops were separated into ( 1) higher-lying, l argely 
sediment free areas, (2) shallow gullies and depressions with 
little resident sediment but high debris and sediment movement in 
heavy seas, and ( 3) deep gul 1 ies with large amounts of resident 
sediment. 
Results 
a) Species richness, diversity and composition 
All encountered har d corals were identified to species level but 
only the common soft-coral tax a were identified. A detailed 
account of the soft-coral fauna can be found in Benayahu (in 
press). 
A total of 90 species of Scleractinia and one speci es of 
hermatypic Hydrozoa were found, most of which were new 
distribution records for the area (Tab. 1, see also Part I I 
Chapter 8), as no comprehensive species list for the area has been 
available (Boshoff, 1980, Ramsey and Mason, 1990). 
Overall, hard corals occupied slightly more space on the reefs 
than soft-corals (Tab. 2) and hard and soft corals collectively 





























Psammocora profundacella Gardiner 
Stylophora pistillata Esper 
Pocillopora damicornis L. 
P. verrucosa Ell.& Sol. 
P. eydouxi Ed.& H. 
Montipora venosa (Ehrgb) 




danae Ed.& H. 
M. monasteriata (Forsk.) 
M. aequituberculata Bernard 
M. spongodes Berna rd 
M. turgescens Bernard 
Acropora palifera (Lam.) 
A. humilis (Dana) 
A. clathratha (Brook) 



































Astreopora myriophthalma (Lam.) 
Pavona clavus (Dana) 
P. minuta (Wells) 
Gardineroseris planulata (Dana) 
Pachyseris speciosa (Dana) 
Leptoseris explanata Yabe & Sug. 
Coeloseris meyeri Vaughan 
Coscinaraea monile (Forsk.) 
C. cf.columna (Dana) 
Anomastrea irregularis v. Marenz. 
Horastrea indica Pichon 
Podabacia crustacea (Pall as) 
Fungia (Pleuractis) scuta r ia Lam. 






C. costulata Ortmann 
C. cf.marginata Boschma 
Diaseris distorta (Michel i n) 
Goniopora djiboutensis Vaughan 








Porites lichen Dana 
P. lutea Ed.& H. 
P. solida (Forsk.) 
Alveopora allingi Hoffm. 
A. spongiosa Dana 
Favia favus (Forsk.) 
F pallida (Dana) 
speciosa (Dana) 
laxa (Klunz.) 



















F. rotumana (Gardiner) 
F. stelligera (Dana) 
Favites pentagona (Esper) 
F. abdita (Ell.& Sol.) 
F complanata(Ehrbg.) 
F. peresi Faure & Pichon 
F. flexuosa (Dana) 
F. halicora (Ehrbg.) 
Goniastrea pectinata (Ehrbg.) 
G. retiformis (Lam.) 
G. edwardsi Chevalier 
Platygyra daedalea (Ell.& Sol.) 
Oulophyllia crispa (Lam.) 
Leptastrea purpurea (Dana) 


















Cyphastrea chalcidicum (Forsk.) 
Echinopora hirsutissima Ed.& H. 
E. gemmacea (Lam. ) 
Montastrea annuligera (Ed.& H.) 
Plesiastrea versipora (Ed.& H.) 
Hydnophora exesa (Pallas) 
H. microconos (Lam.) 
Galaxea fascicularis (L.) 
Acanthastrea echinata (Dana) 
A. simplex (Crossl.) 
Lobophyllia corymbosa (Forsk.) 
Scolymia cf. vitiensis Bruegg. 
Blastomussa merletti Wells 
Gyrosmilia interrupta Ehrbg. 
Turbinaria mesenterina (Lam.) 
Tubastrea coccinea Lesson 
Dendrophyllia micranthus Ehrbg. 
89) Tubipora musica L. 
90) Millepora platyphylla (Hemp.) 
Tab. 1: List of all hermatyp ic hard coral species found in the 












Among the hard-corals the Acroporidae covered most space overall 
(16.2%), followed by the Faviidae (13.8% of total hard-coral 
coverage). The Favi idae were consi stantly more common t han the 
Acroporidae, which dominated only Kosi-Mouth and Four-Mile Reef 
(Tab.3). 
Among the soft-corals Lobophytum (20.6%) and Sinularia (16.3%) 
were the dominant space utilizers (Tab. 3). 
The most di verse coral community was encountered on 4-Mi le Reef 
(H'=2.24±0.36) followed by Red Sands Reef (H'=2.14±0.25) and Kosi 
Bay Reef (H'=2. l l±0.36). The least diverse communities were found 
on 2-Mile and 9-Mile Reefs (H'=2.0l±0.36, H'=2.0l±0.33 respective-
ly). 
b) Between-reef differentiation 
The ordination of a l l recorded transects by means of 
correspondence analysis showed a clear differentiation into two 
groups of samples along two axes perpendicular to each other (Fig. 
3). The two transect clusters were elongate and poorly def i ned in 
their central part, where overlap existed. Cluster A, st r etched 
mainly along the negative axis 1, comprised exclusively transects 
from Four-Mile Reef and Kosi-Mouth Reef, while cluster B, 
differentiating mostly along the positive axes 1 and 2, was made 
up from transects from Two-Mile-, Red-Sands- and Nine-Mile Reefs. 
The differentiation axes could be best explained as representing 
the non-soft-coral component in the data. The dense cloud of data 
points in the central part of the graph represents transects with 
an almost equal contribution by hard- and soft-corals to total 
living coverage. Cluster A differentiated along increasing hard 
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a D 0 Red Sands Reef 
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D Two Mile Reef 
A Nine Mile Reef 
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Axis 1 (39 %) 
Fig. 3: Ordination by correspondence analysis of all transects 
obtained from 5 reef sites in Northern Natal. Two distinct 












Total Kasi 9-Mile 4-Mile 2-Mile Red Sands 
Soft corals 41. 8 35.3 54.1 34. 8 43.1 41 . 7 
.t7.80 .t20. 3 t27.9 .tlS . 9 ±23.2 ±.18. l 
Hard cora l s 50 . 5 62.1 38.6 63.4 4 5. 1 43.2 
±11 .5 ±19.2 ±24.l ±17. 1 t.21. 3 t.16. 5 
Sponges 5.70 0.08 5 . 60 l. 70 10.0 10 .9 
±.4 . 80 :!: 1 . 60 tll. l ±2 . 90 ±17.9 :!: 14 . 0 
Ascidians 3 . 70 l. 70 l. 90 0.03 2 . 10 3.70 
±3 . 90 ±2. 80 ±6 . 60 ±.0. 20 ±4.50 t.6. so 
Total cover 57.4 76.3 53.6 67.9 50.3 38.9 
:!: 14 . 8 ±8.06 ±19.6 ±20.8 ±22.6 ±13.2 
Tab. 2: Space utilisation by the major invertebrate categories on 
the Maputaland ree f complexes expressed as percent share of • 
total livi ng anima l coverage as calculated from interceptson 
the line transects . 
Kasi 9-Mile 4-Mile 2-Mile Red Sands 
Acropora 35.03 % 9 . 9% 25 . 2% 6 . 2'l; 4.9 % 
Montipora 5.8% 3 . 5% 7 . 6% 9. 7% 2.6% 
Faviidae 9.2% 15.4% 15.1% 1 2.1% 17.2 % 
Sinularia 5.3% 25.8% 11.8% 2 7.7% 1 1 .1 % 
Lobophytum 27. 7% 23.3% 13.6% 16 . 7% 21. 8% 
Tab. 3: Space utilisation by the major hard and soft coral fami-
lies and genera on the Maputaland reef complexes expressed as 
percent share in total living coverage calculated from inter-












differentiated along an axis of increased contribution to coverage 
by sponges and tunicates. This situation is also illustrated by 
table 2. 
Tables 2 and 3 further indicate similarity between the reefs 
within each of these clusters concentrating on the relative 
importance of hard- and soft coral cover and the proportional 
importance of the dominant genera. On Kosi Mouth Reef and Four-
Mi le reef hard corals covered more than 60% of utilized space, the 
genus Acropora being by far the most dominant, while soft corals 
covered less than 40%. On 2-Mi le and Red Sands Reef both coral 
groups were roughly equal in their share of total coverage. Only 
on Nine-Mile reef were soft corals clearly dominant (Table 2). On 
these three reefs (Two-Mile, Nine-Mile, Red-Sands-Reef) the 
Faviidae were the dominant hard corals and either Sinularia or 
Lobophytum the dominant s oft corals. Therefore two different 
community types existed: Four-Mile and Kosi-Mouth Reefs had a 
similar community structure which differed from that observed on 
Two-Mile, Red-Sands and Nine-Mile Reefs. This means that primary 
differences in the coral community structures existed between the 
deep outcrops (Kosi Mouth Reef, Four-Mile Reef) and the fossil 
dunes {Two-Mile Reef, Red Sands Reef) and submerged beachrock 
platforms (Nine-Mi le Reef). Therefore I evaluated the community 
structures within each reef type seperately. For each of these 
reef types one representative area was sampled in detai 1 in the 
Central Reef Complex. 
bl Within-community different i ation - the deep outcrops 
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A B c 
Fig. 4: Differentiation of the coral community on the deep out-
crops (4-Mile Reef) as obtained by classification of quanti-
tative data of all transects. 4 main groups (1-4) were dis-
tinguished at an arbitrary similarity level of 31% (y-axis). 
Species responsible for within-group similarity and beween-
group dissimilarity are given in table 4. Transects are coded , 
characterizing their position on the reef. H=flat, horizontal 
area, G=gully, E=gully-edge, R=ridge, the number stands for 
depth in metres, S=sheltered (H22S: transect from horizontal 













33<J 4a8 44 43 41 19 9 7 
3 33 42 
12 3945 3435 
~ 51 
15 38 51 47 
25 13 ~4152 53 
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A 
Fig. 5: Ordination of the 4-Mile Reef transects in 2 dimensions 
using multi-dimensional scaling on the same similarity matrix 
as Fig.4. The groups obtained by the dendrogram were super-













Hard corals dominated the community composition as could· be seen 
by their high s hare of utilized space (Tab. 2). The dominant hard 
corals belonged to the fami l y Acroporidae, wi th Acropora occupying 
far more space than Montipora (Tab. 3). 
The classification of the transects, based on root-root . 
transformed 
drawn 30% 
data, gave four distinct groups at the arbitrarily 
dissimilarity level (Fig.4). Group A was the most 
homogenous cluster, with an average similar i ty of 63%. The other 
clusters all had average similarities of less than 50% (group B: 
41,8%, group C: 38.9%, group D: 38.4%). The ordination by 
Multidimensional Scaling (Fig. 5), which used the same similarity 
matrix as the classification, gave essentially the same results as 
the classification. Three groups of transects made up distinct 
clusters. A few transects did not fit into any cluster, being well 
seperated from the rest of the samples. 
Indicator spec i es for the clusters are given in Table 4. No 
species could be counted as a "perfect 
exclusive to only one cluster (Field et 
occurred in at least two of the four 
indicator", i.e. being 
al., 1982). Most species 
groups, the differences 
between the groups being based mainly on differences in abundance 
of the indicator species. 
Superimposing environmental variables onto the ordination plot 
(Fig. 6 a-e) allowed conclusions to be drawn about the most 
important substratal and environmental factors influencing 
similarity between transects (as described below for each transect 
group). 
Group A was mainly dominated by hard :::orals. The most dominant 
corals were Acropora clathrata, which formed solid, tabular or 














1) Acropora clathrata 
2) Acropora austera 
3) Stereonephthya sp. 
4) Oulophyllia crispa 
5) Lobophytum sp.4 
Group B 
1) Sarcophyton spp. 
2) Lobophytum venustum 
3) Acropora tenuis 
4) Acropora clathrata 












1) Favites pentagona (11.4 %) 
2) Lobophytum venustum (20.5 %) 
3) Montipora danae (27.4 %) 
4) Montipora tuberculosa(33.7 %) 
5) Sinularia gyrosa (39.7 %) 
Group D 
1) Lobophytum patulum 
2) Sarcophyton spp. 
3) Lobophytum sp.4 
4) Lobophytum depressum 






Differences between groups B&D 
1) Lobophytum venustum (4.03%) 
2) Lobophytum patulum (7.89%) 
3) Lobophytum sp.4 (11.7%) 
4) Acropora tenuis (15.4%) 
5) Acropora austera (19.1%) 
Differences between groups A&B 
1) Stereonephthya sp. ( 6 .13%) 
2) Oulophyllia crispa (11.4%) 
3) Sarcophyton spp. (16.4%) 
4) Acropora clathrata (21.4%) 
5) Acropora tenuis (25.5%) 
Differences between 
1) Acropora tenuis 
2) Acropora austera 
3) Sarcophyton spp . 





5) Acropora clathrata 
(14.3%) 
(17.6%) 
Differences between groups A&C 
1) Acropora austera (6.22%) 
2) Stereonephthya sp. ( 11. 1 % ) 
3) Acropora clathrata (15.6%) 
4) Favites pentagona (19.6%) 
5) Lobophytum sp.4 (23.5%) 
Differences between groups A&D 
1) Acropora austera (7.04%) 
2) Acropora clathrata (12.9%) 
3) Stereonephthya sp. (18.6%) 
4) Oulophyllia crispa (22.8%) 
5) Sarcophyton spp. (26.9%) 
Differences between groups C&D 
1) Lobophytum patulum (4.52%) 
2) Lobophytum sp.4 (8.92%) 
3) Lobophytum venustum (12.7%) 
4) Montipora danae (15.9%) 
5) Sarcophyton spp. (19.1%) 
Tab. 4: Species causing within group similarity and between group 
dissimilarity in the cora l community on Four-Mile Reef. 
Species are listed in des cending order according to their 
contribution to average Bray-Curtis similarity within groups 
or dissimilarity between groups. The numbers in brackets are 
cumulative values for con tribution to average Bray-Curtis 












species with open arborescent branching pattern, forming 
monospecific thi ckets up to several metres in diameter. The 
horizontal projection of the platelike A. clathrata colonies on 
the transect l ine frequently formed a canopy over adjacent 
colonies, thus creating areas of greater than 100% surface cover. 
Group A comprised transects only from horizontal, flat parts of 
the reef (Fig.6d ) . Coral coverage was high (x=79.9±2.99 %) with 
medium amounts o f bare rock (x=20.1±2.99%) and no sand (Figs.6 a-
e). Within this group average Shannon-Weaver diversity was 
relatively low (x=l.69±0.99), with corresponding low evenness 
(x=0.39±0.02) and high dominance index values (~=0.25±0.03), which 
gave a clear picture of t he importance of the dominant species. 
Group B showed mi xed dominance by soft and hard-corals, with soft 
corals being slightly more important (genera Sarcophytum, 
Lobophyton, Sinularia). Of all groups, B and A were t he most 
similar (average dissimilarity=69.8%), and shared one of the 
indicator species, the hard coral A. austera (Tab. 4). Group B was 
also a community of t he flat, horizontal parts of the reef 
(Fig.6d) with high average coral cover (X=77.5±2.26%, Fig.6a), a 
medium · proportion of free rock (x=22.1±2.15, Fig.6b) and almost no 
resident sand (x=0.36±0.36%, Fig.6c). Average d i versity 
(x=2.29+0.04) and evenness (x=0.53±0.009) were high, coupled with 
low dominance index values (X=0.13%0.007), which indicated a very 
heterogenous community. 
Group C was more hard-coral dominated than any other cluster, some 
of its hard coral indicators being uncommon or absent in all the 
other samples (e . g. Montipora danae, M. tuberculosa, Tab . 4). 












Group A Group B Group C Group D 
Dlver9ity 1.69:t0.22 2.29±0.22 2.49±0.19 2.30±0.12 
Evenness 0.39±0.05 0.53±0.04 0.57±0.04 0.53±0.02 
Dominance 0.25±0.08 0.13*0.03 0.10±0.02 0.12±0.03 
% ecleractlnla · 63.2±9.41 80.7±18.1 86.5±18.9 58.2±5.85 
% alcyonacea 27.8±8.38 37.4:!: 15.1 32.3±15.5 43.7±5.85 
% porlfera 9.2±10.7 1.88±2.98 1.33±2.19 0 
% otnen1 0 0 0 0 
%total IMng cover 79.9±8.98 n.S:t11.5 85.8±12.7 68.2±14.9 
%rock 20.1.±8.69 22.1 ±10.9 31.7±15.4 31.3±10.6 
%Sand 0 0.38±.1.84 2.52±9.78 0 
Tab. 5: Summary statistics characterizing the clusters obtained 












venustum, Sinul aria). This community was restricted to the 
peripheral areas of the flat, horizontal areas of the reef and 
gully edges (F i g.6d), with less coral coverage than the other 
groups (x=66. 2±7. 44%, Fig. 6a), more free rock (x=31. 3±5. 31%, 
Fig.6b) but no resident sand (Fig.6c). It was the most diverse 
group (x=2.49±0 . 05) wi th 




highest evenness of species 
the lowest observed dominance 
Group D was the most di ssimi 1 ar group to al 1 the other groups 
(Fig. 3), being very strongly soft-coral dominated (Tab.4). It was 
not as homogenous as the other groups (average similarity= 38.9%), 
which can also be seen_ by the fact that not all the transects in 
Group D clustered together in the MDS ordination. This was again a 
community of the flat, horizontal areas of the reef (Fig . 6d) with 
high coral coverage (X=79.9±2.99%, Fig.6a), little unoccupied rock 
(~=20.02±2.99%, Fig.Sb) and no resident sand (Fig.6c). The 
diversity characteristics of group D were almost identical to 
those of group B, close to which it was found. High diversity 
(x=2.30±0 . 06) and evenness (x=0.53±0.01) were coupled wi th low 
dominance (x=0.12±0.01). 
The remaining transects, which did not fall within any distinct 
cluster, were all situated in gullies. They are loosely referred 
to as a "Gully-subcommuni ty". They had the highest dissimilarity 
to all other groups and were also very dissimilar to one another. 
All of them exhi bited low coral coverage (:X=21. 3±7. 4%, Fig. 6a), 
little free rock (x=13.3±.8.81%, Fig.6b), but high percentages of 
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20m 
Fig. 6: Relation of transect groups to general community and 
substrate characteristics. The clusters in the MDS plots are 
the same as in Fig.5. At each sample point a) the hexagons are 
proportional in diameter to average coral coverage. b) Circles 
proportiona l in diameter to the proportion of unoccupied hard 
substratum . c) Circle diameter proportional to the proportion 
of sand in each transect. d) Relation of groups to topography: 
Each line length symbolizes a particular geomorphological area 
from which the samples were taken . e) line lengths indicate 












All these subcommunities occupied the same depth range (between 18 
and 24m). Depth therefore had no influence on coral community 
differentiation (Fig.6e). 
All these subcommunities tended to intergrade to a certain extent. 
The distribution of the "Gully Subcommuni ty"wa&particularly ill-
defined. Nevertheless, a typ ical pattern of Acropora dominated 
flat parts (either by branching A.austera or tabular A.clathrata), 
which intergraded with Sarcophyton dominated areas and markedly 
different edge and gully areas, dominated by Montipora and 
Lobophytum, emerged. 
c) Within-community differentiation - the fossil dunes 
While the deep outcrops generally lacked a depth stratification, 
this was not the case on the large fossil dunes forming 2-Mile 
Reef. The area covered by corals reached from about 8m (on the 
shallowest parts of the reefs) to about 40m depth. 
The clusters shown in the dendrograms in Fig. 7 and the MDS plot 
in Figs. 8 were identical. Four groups of transects were 
three of which fell into d i stinct clusters, whilst the 
group of transects did not form a homogeneous cluster. 
found, 
fourth 
A very distinct subcommunity was found (Cluster A) forming a well 
defined cluster, characterized by the highest dissimilarities to 
all other groups (Fig. 7). This subcommunity was not characterized 
by either hard or soft-corals but by sponges, sea fans of the 
genus Acabaria and various ascidians. Sponges were the dominant 
community members, occupying 20-70% of the total living coverage. 
Living cover in each transect was generally very low ( 18-28%). 
Also diversity was generally low (X=l.59±0.33). This subcommunity 
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Fig. 7: Differentiation of the coral community on a typical fossil 
dune (2-Mile Reef) in the Central Reef Complex, as obtained by 
classification of root-root tansformed intercept data. 
Clustering algorithm was the same as in Fig.4. At an 
arbitrarily chosen distance of 29% similarity four main groups 
were distinguished, three of which were well grouped together 
and one very dissimilar to all others. Species responsible for 
within-grou p similarity and between-group dissimilarity are 
given in Table 5. Transects are coded to characterize their 
position on the reefs; R=Ridge, G=Gully, E=Edge, H=flat, 
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Fig. 8: Ordination of the 2-Mile Reef transects in 2 dimensions 
using multi-dimensional scaling on the same similarity matrix 
as Fig.7. The groups obtained by the dendrogram were super-













Average species dominance was low (x=0.35+0.10), which indicated a 
heterogenous community. Some hard corals, such as Podabacia 
crustacea and Diaseris distorta, were on l y recorded in this 
subcommuni ty. Other typical corals of the deep association were 
Coscinaraea moni l e and Oulophyllia crispa. Sea fans of the genus 
Acabaria as wel l as whip corals (Ellisella sp.) were common. 
In depths less than 20m the coral community followed the 
differentiation of the substratum into flat areas and gullies as 
could be seen from the overlay of substratum characteristics over 
the MDS plot (Fig. 9). Cluster A comprised only transects from 
flat horizontal, deep areas with uniform, moderate percentage of 
sand on the substratum. Clusters B and C were from the shallower 
areas of the reefs, wi th less uniform percentage of sand but 
higher living coverage (Fig. 9a-e) 
The most conspicuous grouping obtained from the Two-Mile Reef 
data, which was characterized by the biggest cluster at the 
arbitrary cut-off distance of 29%, was group B with an average 
within-group similarity of 31.1%. This cluster was dominated by 
the soft-coral genera Sinularia (amongst others, S. leptoclados 
and S. dura) and Lobophytum spp. (amongst others, L. venustum and ~ 
L. patulum). Overall, Sinularia was the dominant genus. Space 
utilisation by hard and soft-corals did not differ significantly 
(t-test, p<0.05 ) and total living coverage was relatively low 
(x=56.8±3.7%). The coral community recorded in these areas was 
amongst the most diverse encountered, with high average diversity 
(X=2.11±0.06) and evenness values (x=0.48±0.01) and low dominance 
(x=0.17±0.0l). 
The third well-defined group (group C) included transects from 
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Fig. 9: Relation of transect groups to general community and 
substrate characteristics. The clusters in the MDS plots are 
the same as in Fig.8. At each sample point a) the hexagons are 
proportional in diameter to average coral coverage. b) Circles 
proportional in diameter to the proportion of unoccupied hard 
substratum. c) Circle diameter proportional to the proportion 
of sand in each transect. d) Relation of groups to topography: 
Each line length symbolizes a particular geomorphological area 
from which the sampl es were taken. e) line lengths indicate 

















4) Podabacia crustacea 
5) Coscinaraea monile 
Group B 
1) Sinularia gyrosa 
2) Lobophytum venustum 
3) Sinularia leptoclados 
4) Sinularia dura 
5) Sarcophyton spp. 
Group C 
1) Lobophytum depressum 
2) Favites pentagona 
3) Montipora tuberculosa 
4) Sinularia gyrosa 
5) Favia favus 
(36 . 4%) 
(51.4%) 
(62 . 5%) 
(72 . 2%) 
(84 . 3%) 
(19 . 1%) 
(30 . 1%) 
(46 . 7%) 
(46 . 7%) 
(54 . 4%) 





Differences between groups A&B 
1) Sinularia sp.2 (6.40%) 
2) Sponge (11.5%) 
3) Lobophytum venustum (16.3%) 
4) Sinularia leptoclados(20.8%) 
5) Sinularia dura (24.5%) 
Differences between groups B&C 
1) Montipora tuberculosa(4.40%) 
2) Sinularia gyrosa (8.68%) 
3) Sinularia leptoclados(l2.8%) 
4) Lobophytum venustum (16.5%) 
5) Acropora clathrata (20.2%) 
Differences between groups A&C 
1) Sponges (6.14%) 
2) Montipora tuberculosa(ll.5%) 
3) Lobophytum depressum (15.8%) 
4) Sinularia gyrosa (19.8%) 
5) Gorgonians (23.3%) 
Tab. 6: Species causing within-group similarity and between-group 
dissimilarity in the coral community on Two-Mile Reef. 
Species are listed in descending order according to their 
contribution to average Bray-Curtis similarity within groups 
or dissimilarity between groups. The numbers in brackets are 
cumulative values for contribution to average Bray-Curtis 












Group A Group B Group C 
Dlveratty 1.59±0.35 2.13±0.26 1.51±0.1 9 
Evenness 0.37±0.08 0.49±0.05 0.35±0.04 
Dominance 0.34±0.12 0.16±0.05 0.28±0.07 
% scleract!nla 40.5±24.8 55.3±17.7 33.3±4.90 
% aJcyonacea 14.3±8.44 44.4±18.1 28.0±30.8 
% portfera 36.5±21.7 0 26.3±22.9 
% others 7.60±8.87 0.28±0.75 12.3±18.0 
%total IMng cover 23.4±15.6 55.8±15.8 43.8±9.71 
%rock 59.8±13.9 32.5±9.33 56.3±9.71 
%sand 17.5±10.1 18.9±22.8 0 
Tab. 7: Summary statistics characterizing the clusters obtained in 












within the group was 31. 5%. Hard corals occupied significantly 
more space than soft corals ( t-test, p<O. 05), a clear dominance, 
however, was not observed. The dominant species were the soft 
corals Lobophytum patulum, L. depressum and Sinularia dura, which 
were typically encountered in gullies, and the hard corals Favites 
pentagona and Montipora tuberculosa. All these species were also 
typical in the "gully-cluster" on Four-Mile Reef. The group was 
characterized by relatively low coral coverage (x=55.8±5.9%, 
Fig.Ba), a high percentage of free rock (X=32.5±3.5%, Fig.9b) and 
the highest percentage of sand (x=l6.9±8.5%, Fig.9c) in any 
subcommuni ty on Two-Mile Reef. Within sandy gullies corals were 
limited to the often strongly sloping or near vertical walls or to 
hard substratum projecting a bove the sand. The diversity was very 
high (x=02 .13±0. 09), as was the evenness of species contribution 
(x=O. 49±0. 02). Dominance within this subcommuni ty was the lowest 
observed on Two-Mile Reef (x=0.16±0.02). 
The "Sinularia reef-top" subcommunity and the "gully" subcommunity 
shared the same depth range (8-14m). The "gully-subcommunity" 
occupied less space on the substratum due to its confinement to 
gullies. 
The community was thus di visible into a shallow "reef-top 
subcommuni ty" (dominated by soft corals of the genera Sinularia 
and Lobophytum), a "gully-subcommunity" (dominated by soft co rals 
of the genus Lobophytum and hard corals of the genera Montipora 
and Favites) and a "deep-reef subcommunity" in depths greater than 
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Fig.10: Differentiation of the coral conununity on a fossil beach-
rock platform (9-Mile Reef) in the Central Reef Complex, as 
obtained by classification of root-root transformed intercept 
transect data. Clustering algorithm was the same as in the 
other analyses. At an arbitrary cut-off distance of 26%, 3 
groups were formed, of which only two were well defined. 
Species responsible for within group similarity and between 
group dissimilarity are given in Table 7. Transects are coded 
to characte r ize their position on the reefs; R=Ridge, V=Drop-
off, E=Edge , H=flat, horizontal area; the number gives the 


















Fig.11: Ordination of the 9-Mile Reef transects in 2 dimensions 
using multi-dimensional scaling on the same similarity matrix 
as Fig.10. The groups obtained by the dendrogram were super-















1) Lobophytum sp . 4 
2) Sinularia gyrosa 
3) Lobophytum depressum 
4) Lobophytum venustum 
5) Sarcophytum spp. 
Group B 
(21.2 %) 




1) Acropora clathrata ( 19.4%) 
2) Porites lichen ( 37.6%) 
3) Favites pentagona ( 53.3%) 
4) Acanthastrea echinata ( 61.8%) 




3) Lobophytum depressum 
4) Acropora clathrata 
5) Pocillopora verrucosa 
Differences between groups A&B 
1) Lobophytum sp.4 (6.30 %) 
2) Sinularia gyrosa (11.7 %) 
3) Acropora clat hrata (16.6 %) 
4) Porites lichen (21.4 %) 











4) Lobophyt um venustum 
5) Lobophyt um depressum 
Differences between groups A&C 
1) Sinularia gyrosa (6.92%) 
2) Sponges (13.8 %) 
3) Lobophyt um sp.4 (20.5 %) 
4) Ascidians (27.2 %) 
5) Pocillopora verrucosa(32.9%) 
Tab. 8: Species causing within group similarity and between group 
dissimilar i ty in the coral community on Nine-Mile Reef. 
Species are listed in descending order according to their 
contribution to ave r age Bray-Curtis similarity within groups 
or dissimi l arity between groups. The numbers in brackets are 
cumulative values for contribution to average Bray-Curtis 
similarity or dissimilarity. No cumulative similarity statis-
tics are given for group three, as it comprised only two tran-
sects, which did not allow computation of statistics. Species 













d) Within-community differentiation the submerged beach rock 
platforms 
Al though not seperabl'e from Red-Sands and Two-Mi le Reefs in the 
initial ordination (Fig. 3), Nine-Mi le Reef exhibited a different 
morphology to these fossil dunes and to the deep outcrops, and was 
therefore al so evaluated seperately. According to Ramsey & Mason 
(1990) Nine-Mile Reef is a fossil beach rock platform. It extends 
from about 6m depth at its shallowest point to 18m at its base. 
Topographically it comprises a wide, flat platform (at an average 
depth of 12m) , dissected by numerous gullies and forming drop-
offs in some areas at its edge (between 12 and 18m). 
In this coral community soft corals occupied significantly more 
space than hard corals (t-test, p<0.05, Tab.2), the overall 
average diversity of all samples obtained from this reef was low 
(H'=2.01±0.33), having the same value as the average of the total 
community on 2-Mile Reef including the depauperate deep area. 
Similar to the situation on t he other reefs the differentiation in 
this community followed the topography and divided into "top" and 
"gully" subcommunities (Fig.10, Fig.12d). 
The transects within the "gully groups" were very dissimilar, not 
all falling within a single cluster. They lacked a characteristic 
set of dominant species, a situation already observed on the other 
reefs. 
Group B, which comprised transects from gullies and gully edges 
(Fig.12e), had an average wi t hin-group similarity of 39.6% and was 
dominated by hard corals (Acropora clathrata, Porites lichen, 
Favites pentagona, Acanthastrea echinata). It was characterized by 
relatively high living cover (x=56. 7±6. 26%, Fig .12a), large 












Group A Group B Groupe 
Divers tty 2.04±0.29 2.28±0.31 1.51±0.19 
Evenn888 0.47±0.08 0.52:t:0.07 0.35:t:0.04 
Dominance 0.17±0.05 0.13±0.08 0.28±0.07 
% 9Cleractlnla 30.7±17.8 76.5±21 .8 33.3±4.90 
% alcyonacea 65.1±21.2 23.5±21.8 28.0±30.8 
% portfera 4.18±7.18 0 28.3±22.9 
% others 0.1±0.47 0 12.3±18.0 
%total IMng CCNer 80.4±19.1 56.7±12.5 43.6±9.71 
%rock 39.8±18.7 43.2±12.4 56.3±9.71 
%aand 0 0 0 
Tab. 9: Summary statistics characterizing the clusters obtained in 
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Fig.12: Relation of transect groups to general community and 
substrate characterist i cs. The clusters in the MDS plots are 
the same as in Fig.11. At each sample point a) the hexagons 
are proport i onal in diameter to average coral coverage. b) 
Circles p r oportional in diameter to the proportion of 
unoccupied hard substratum. c) Circle d i ameter proportional to 
the proport i on of sand in each transect . d) Relation of groups 
to topography: Each line length symbolizes a particular geo-
morphologica l area from which the samples were taken. e) line 












Diversity was high (x=2. 28± 0 . 15) with a high eveness of species 
contribution (X=0.52±0.03) and low dominance values (x=0.13±0.03). 
The biggest cluster, group A, with an average within-group 
similarity of 38.4%, was strongly soft-coral dominated, Lobophytum 
and Sinularia being the most important genera. The transects 
within this group were from f 1 at, horizontal parts of the reef, 
from edges and drop-offs (Fig.12e) and were characterized by 
higher 1 i ving coverage than in the other groups ( .X.=60. 4±39. 8 %, 
Fig.12a), but also a rel a tively high average proportion of 
unoccupied rock, although with high variability (x=39.8±4.4%, 
Fig.12b) and no sand (Fig.1 2c). Diversity was lower than in the 
gullies (x=2 . 04±0.06), as was evenness (x=0.47±0.01) but dominance 
was higher (x=0.17±0.01). 
The sub-communities found on the be ch-rock outcrops were very 
similar to those found on the fossil dunes. 
e) General community characte ristics 
As could be seen from the overlay plots on the MDS 
(Figs.6,9,12a-e), the substratum characteristics 
ordinations 
with the 
strongest influence on community structure were (a) the location 
of the samples (whether they were on flat areas or in gullies) and 
( b) depth, with a strong differentiation along a depth gradient. 
Proportion of sand within the community was generally closely 
linked to the location of the samples, being highest in the 
gullies. 
A significantly negative r elationship was found between the 
percentage of sand within a conununity and its diversity (r=-0.77, 
p<0.05), and evenness (r=-0.77, p<0.05, Fig.13 a). A positive 
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Fig.13 a,b: Correlation between the percentage of sand in the 
substratum within the subconununities on all rees and a) 
Shannon-Weaver diversity (dotted line and open squares) and 













percentage of sand in the communities, which, however, was not 
significant (r=0.47, p=0.07, Fig.13b). Diversity was significantly 
lower at depths of less than 18m than in the grouping 18-25m. It 
then declined significantly again on the deep reef community 
(ANOVA, F=6.27, df:3,50, p=0.001). 
Maximum measured sedimentation levels in the gullies were 
l.8kg m-2hr-l in gullies and 0.7kg m-2hr-l on the elevated parts. 
Maximum measured levels of sediment suspended in the watercolumn 
was 0.4g1-l in the gullies and O.lg1-l on the elevated parts. Both 
sedimentation rates and levels of suspended sediment in the 
watercolumn were significantly higher in the gullies than on the 
elevated parts of the substratum (t-tests, p<0.001, p<0.05). 
Discussion 
Even though situated in a very southerly location, the South 
African coral communities are very rich, both in species richness 
and in coral coverage of the substratum. There was, however, a 
gradient in species richness from North to South. While the coral 
species are typical for the Inda-Pacific reef belt (Sheppard, 
1987), the South African reef systems themselves deviate markedly 
from the usual situation on most other coral reefs (Fig. 12). The 
substratum underlying the coral communities in South Africa is not 
that of a typical coral reef and no signs of active reef accretion 
were evident. They seem to be reef coral communities, composed of 
typically hermatypic species, which nevertheless are not building 
reefs. Therefore most of the morphological features typical of 
true coral reefs are missing. The area is very flat and offers a 
relatively uni form environment as changes in depth occur along a 












structurally complex. Despite this, the results of the present 
study show clearly that there is a differentiation into distinct 
subcommunities. 
The coral commun ities seemed to differentiate primarily along the 
axes of depth and sedimentation (higher sedimentation rates in the 
gullies were inferred by the higher proportion of sand on the 
substratum and also measured in the field), as could clearly be 
seen by the community's reaction to these parameters. Depth also 
had important i mplications for water motion and light, which 
obviously decreases with depth. Sedimentation is also strong ly 
linked to depth and water motion, as strong water movement can 
resuspend resident sediment. Almost all the sedimentation observed 
within the Central and Southern Reef Complexes was caused by 
resuspension of resident, biogenic sediments as there are no 
rivers importing any allochthonous sediments in this region. The 
morphology of the substratum played an important role. Strong 
sedimentation was not observed on the elevated parts of the reefs, 
where hardly any resident sediment was found. It was concentrated 
within the gul 1 ies, where water movement was channeled due to 
surge and was able to move the sand which had naturally 
accumulated withi n these depressions. 
Therefore, a very clear differentiation of the coral communities 
occurred between high-sedimentation areas 
sedimentation areas such as high-lying 
(e.g. gullies) and low-
flat areas and ridges 
(Fig. 2). Low sedimentation "reef-top sub-communities" were always 
dominated by a specific group of 
genera Lobophyton and Sinularia), 
soft-corals 
while the 
(belonging to the 
high sedimentation 
"gully sub-communities" were mostly hard ~oral dominated, but very 






















bl South African reef systems 














Fig.14: Idealized diagrams il l ustrating the main differences 
between South African reef systems and typical coral reefs. 
Depths in Fig.b are not to scale. The community differen-
tiation in Fig. a) is a generalization condensed from reports 













hypothesize that the observed preference of soft corals for 
elevated areas with comparatively little sedimentation is due to 
their being relatively intolerant of long-term sedimentation. The 
lower diversity in gullies and areas sub j ected to high 
sedimentation s uggest that only a 1 imi ted number of species are 
able to cope with such conditions. Similar suggestions have been 
made by Dai ( 1991 ) to explain coral community structure in Taiwan. 
These assumption s will be experimentally tested in Chapter III. 
The general dominance of soft corals, exept in adverse environ-
ments, can possibly be explained by their having a faster growth 
rate than hard corals which may also result in bigger colonies. 
However data to affirm this assumption are n t available. 
Except on the deep reef, where corals did not dominate the 
community, light did not seem to have a significant influence on 
corals. This seemed to hold true at least f o r coral coverage and 
average colony s ize, bot h of which were higher on the outcrops at 
around 20m deptp than on the shallower areas of the fossil dunes 
and beachrock outcrops. This suggests that these corals have to be 
shade-adapted, a possibility that is explored in experiments in 
Part III. 
In other areas, like the Great Barrier Reef (Potts et. al., 1984) 
and the Red Sea (Rieg! & Velimirov, unpubl.data) coral size often 
increases up to a certain depth ("deep water gigantism", Hughes, 
1984). One of the reasons why colony size increases in deeper 
water could be the relatively greater shelter there from wave-
created surge-action. The South African reefs are exposed to open 
ocean swells. Th is situation was particularly well illustrated by 
the distribution of the hard coral genus Acropora on the reefs. 














Acropora austera formed 
the tabular A. clathrata 
large, open arborescent 
dominated wide areas of 
reef. It is likely that these species would be unable to survive 
on the shallower reefs as their shape would induce high drag and 
cause structural f ai 1 ure during storms. The dominant corals in 
the shallow areas are therefore massive (eg. Faviidae), low 
branching (Pocilloporidae) or leathery (soft-corals). Most massive 
corals grow hemispherically, which is an advantageous growth form 
in situations of high water movement (Vogel, 1981). In addition, 
A. austera seems to be very proficient at asexual reproduction by 
fragmentation (see Part III). It seems unlikely that fragments 
would have much chance of survival in areas of high surge on the 
shallow reefs. Both the shape and the reproductive mode of 
A.austera do not seem to be adapted to a high surge environment, 
which would explain its being common in deeper areas only. 
Experiments in Part III will clarify this point. 
According to Dai ( 1991), soft corals suffer more heavily under 
storm seas than hard corals in Taiwan. I did not observe a similar 
situation in South Africa, where soft corals dominated the very 
areas subjected to highest surge. 
Some of the observed subcommunities coexist within the same depth 
range and a fair amount of overlap exists. The relative uniformity 
of the reef's bathymetry also caused each community type to be 
repeatedly realized within its depth zone. Both in the shallow and 
the deep areas it was very apparent that gul 1 ies with 11 gully-
subcommuni ties 11 repeatedly alternated with elevated parts of the 













South African coral communities, which are made up mostly of 
typically Inda-Pacific coral species but do not form typical coral 
reefs and appear to be differentiated by the environmental 
parameters of water motion, sedimentation and light. The community 
structure can possibly be explained by the varying ability of 
hard- and soft coral species to withstand sedimentation stress and 
strong water movement. Strong wave action and sedimentation on the 
shallow reefs shaped a coral community different from than on the 
deep reefs, where water movement is less important. Soft corals 
dominated the areas of low sediment stress on the shallow reefs, 
while hard corals with mostly massive growth form dominated the 
gullies, areas of high sedimentation. Branching and tabular 
species of hard coral were dominant on the deep reefs only, 
seemingly excluded from dominance in the shallower areas by strong 
water movement. In the deepest areas of the reefs, hard and soft 
corals became very rare, possibly excluded by lack of light. The 
deep communit i es were dominated by sponges, sea fans and 
ascidians , which do not rely on light in order to meet their 
energetic requirements. 
Literature cited 
Benayahu, Y. in press. Alcyonacea from Sodwana Bay, South Africa. 
Invest. Rep. Oceanogr. Res. Inst., Durban (67): 1-15. 
Boshoff, P. (1980). The corals of Maputaland. in:Bruton, M. & K.H. 
Cooper (eds.): Studies on the ecology of Maputaland. Rhodes 
University, Grahamstown and WSSA, Durban: 8-11. 
Brower, J.E. & J.H. Zar (1977). Field and laboratory techniques 












Clarke, K.R & R. M. Warwick. pers. coIIUn. Statistical analysis and 
interpretation of marine coIIUnunity data. roe Manuals and 
Guides No.22, Plymouth Marine Laboratory, UK. 
Dai, C.F. (1991). Distribution and adaptive strategies of alcyo-
nacean corals in Nanwan Bay, Taiwan. Hydrobiologia 216/217: 
241-246. 
Digby, P.E. & R.E. Kempton (1987). Multivariate analysis of eco-
logical coIIUnunities. Chapman & Hall, London: 1-206. 
Dinesen, Z.D. (1983). Patterns in the distribution of soft-corals 
accross the Great Barrier Reef. Coral Reefs 1: 229-236. 
Done, T.C. (1982). Patterns i n the distribution of coral coIIUnuni-
ties accross the central Great Barrier Reef. Coral Reefs 1(1): 
95-107. 
Field, J.G., K.R. Clarke & R.M. Warwick (1982). A practical 
ategy for analysing mult i species distribution patterns. 
Mar.Ecol.Progr.Ser. 8: 37-52. 
Highsmith, R.C. (1982). Reproduction by fragmentation in corals. 
Mar.Ecol.Progr.Ser. 7: 207-226. 
Hubbard, D.K. (1986). Sediment ation as a control of reef develop-
ment: St.Croix, USVI. Co r al Reefs 5: 117-125. 
Hughes, T.P. (1984). Population dynamics based on indivual size 
rather than age: agenera l model with a reef coral example. 
Amer.Nat. 123: 81-101. 
Loya, Y. (1972). CoIIUnunity st r ucture and species siversity of her-
matypic corals at Eilat, Red Sea. Mar.Biol. 13(2): 100-123. 
Loya, Y. (1978). Plotless and transect methods. in: Stoddart, D.R 
& R.E. Johannes (eds.): Coral reef research methods. UNESCO, 
Paris: 581-591. 












Potts, D.C., T.J. Done, P.J. Isdale & D.A. Fisk (1985). Dominance 
of a coral community by the genus Porites (Scleractinia). Mar. 
Ecol.Progr.Ser. 23: 79-84. 
Ramsey, P.J. & T.R. Mason (1990). Development of a type zoning 
model for Zululand coral reefs, Sodwana Bay, RSA. J,Coastal 
Res. 6(4): 829-852 . 
Rogers, C.S. (1990). Responses of coral reefs and reef organisms 
to sedimentation. Mar.Ecol.Progr.Ser. 62: 185-202. 
Schumann, E.R. & M.J. Orren (1980). The physico-chemical cha-
racteristics of the South West Indian Ocean in relation to 
Maputaland. in:Bruton, M. & K.H. Cooper (eds . ): Studies on the 
ecology of Maputaland. Rhodes University, Grahamstown and 
WSSA, Durban: 8-11. 
Sheppard, C.R.C. (1981). The groove and spur structures of Chagos 
Atoll and their coral zonation. Estuarine, Coastal & Shelf 
Science 12: 549-560 . 
Sheppard, C.R . C. (1982). Coral populations on reef slopes and 
their major controls. Mar.Ecol.Progr.Ser. 7: 83-115. 
Sheppard, C.R.C. (1987). Coral species of zhe Indian Ocean and 
adjacent seas: a synonymized compilation and some regional 
distribution patterns. Atoll Research Bulletin 307: 1-32. 
Stoddart, D.R. (1969). Ecology and Morphology of recent coral 
reefs. Biol.Rev. 4 4 : 433-497. 
Veron, J.E.N. (1986). Corals of Australia and the Indo-Pacific. 
Angus & Robertson, North Ryde. 













P A R T III 
The Processes: Experimental testing of the 
formulated hypotheses 
In this third part of the thesis I subject 
some of the hypotheses formulated in the 
previous parts to experimental testing. In 
particular the hypotheses that the coral 
communities are primarily influenced by 
wave-action and sedimentation. These two 













COLONY SIZE AND FRAGMENT SURVIVAL OF THE BRANCHING CORAL ACROPORA 
AUSTERA (Anthozoa:Scleractinia) IN RELATION TO WAVE ACTION IN A 
MARGINAL HABITAT 
Abstract 
The influence of wave action on colony size and shape and on the 
survival of fragments of the branching coral Acropora austera was 
investigated experimentally in situ on South African reefs and in 
the laboratory . Size and shape of entire colonies as well as the 
numbers of unattached fragments were recorded as a function of 
depth. Colonies had long, easily broken branches only in depths 
greater than 18m. Experimental breakage was inflicted on colonies 
experiencing varying degrees of wave-exposure and the survival of 
these fragments, through time, was monitored. A clear positive 
correlation existed between depth, recovery rates of fragments and 
overall survival. The most important morphometric parameters 
enhancing tissue-survival of fragments were the number of tips, 
the maximum width, the area of surface contact and the volume of 
space occupied by the fragment. In the first month all small 
fragments died, leading to very uniform size and shape of 
fragments surviving longer than one month. Skeletal recovery was 
slow, at the rate of 1. 25 mm per month. A "shape-dependent 













In Part II of this thesis I established that differences exist in -
conununi ty structure between the shallow and the deep reefs in 
South Africa, the deep areas being dominated by either tabular or 
branching Acropora species, such as A. austera. I speculated that 
wave action may be an important factor influencing this 
differentiation, because it may prevent branching and easily 
fragmented species from becoming dominant in shallow areas by 
interfering with their fitness. Theoretically, this could be 
achieved either by breakage of colonies or by making it impossible 
to reproduce asexually. Asexual reproduction is known to be an 
important means of propagation in many branching corals and allows 
them to quickly monopolize large areas of reef (Highsmith, 1982; 
Wallace, 1985). This chapter sets out to test the effects of wave 
action on breakage and asexual reproduction by fragmentation. 
The breakage of corals on reefs is a well documented and conunon 
occurrence, which can either occur accidentally, through high 
water movement or direct human interference (Mah & Stearn, 1986; 
Riegl & Velimirov, 1991), or it may be caused by the corals 
themselves (Highsmith, 1982; DeVantier & Endean, 1989). Breakage 
occurs most conunonly in branching corals (Tunnicliffe, 1981; Riegl 
& Velimirov, 1991). A number of coral species are able to turn the 
apparent disadvantage of losing part of the colony into a means of 
asexual reproduction (Highsmith, 1982; Wallace, 1985), however, 
high mortalities may follow relocation of the fragments (Yap et 
al., 1992). 
While the phenomenon of fragmentation is well described (Loya, 
1976; Tunnicliffe, 1981; Chadwick & Loya, 1991), more work is 












while the size of the fragments has received attention and was 
found to be linked to survival (Loya , 1976; Highsmith et al., 
1980; Hughes, 1989; Lewis , 1991), the importance of the overall 
shape of the fragments has mostly been overlooked. One such study 
exists for a fungiid coral (Chadwick & Loya, 1991). 
South African coral communities live i n a marginal environment, 
both geographically and environmental ly. They live at the 
southernmost l i mit of the distribution of many of the constituent 
species and the environment is characterized by strong water 
movement (see Part II). The question arose as to whether 
successful asexual reproduction by fragmentation is possible under 
these circumstances. It seems likely that survival of fragments in 
such a habitat might depend on their shape, which could produce 
different react ions to the physical environment. The coral species 
used in the experiment (Acropora austera ) is one of the most 
common branchi ng coral species found in South African coral 
communities. 
As the central question is, whether wave action is forcing the 
community structure of South African coral communities, the 
reaction of entire colonies and of fragments derived from them to 
different wave exposure was investigated.This chapter examines: 1) 
the size and shape of colonies in different depth and therefore 
wave exposure and the influence of colony shape on fragmentation. 
2) the correlation between survival of Acropora austera fragments 
and their size and shape. I set out to investigate the hypothesis 
that fragment shape is a determining factor in fragment survival; 












Material and Methods 
For the experiments, five sites within three depth ranges were 
chosen - one site at 12m depth on 2-Mile Reef (consisting of two 
sub-sites, one in a gully and one on a ridge), one site at 18m on 
4-Mile Reef, and another s ite at 2lm on 4-Mile Reef, which 
consisted of three sub-sites . The shallow (12m) site was situated 
on 2-Mi le Reef because the shallowest areas supporting corals on 
4-Mile Reef are at 18m depth and one of the questions was why A_._ 
austera was not common on s hallow reefs such as 2-Mile Reef. 4-
Mile Reef is a very flat sand-stone outcrop. The four sites chosen 
there represent all major environments on this reef and differed 
in substratum type, morphology and coral cover. Site one (18m) was 
situated on a very gentle slope on the edge of the reef, site two 
( 2lm) was a shallow depress i on on the reef with no coral cover 
within it but rich coral cover around it, site three ( 2lm) was 
situated on the lower edge o f a ledge, site four (2lm) was on a 
flat sand plain, lm from the edge of the reef. These sites also 
represent environments of different 
movement due to wave-action decreases 
wave exposure, as 
with depth (Denny, 
water 
1988), 
sites in greater depth represent sites of lesser wave exposure. 
A. austera occurs from 10-25m depth, but is most abundant and 
forms the largest colonies i n a depth range between 18 and 24m on 
Maputaland reefs. Therefore, emphasis was placed on sampling and 
experimenting in this depth . In depths shallower than 18m, A.... 
austera is generally uncommon and small, or does not occur at all 
over wide areas of the ree fs. For more information on coral 
community structure at the si t es see Part II. 
The fragments used for the s urvival experiment at the 12m depth 












Mile Reef and transplanted, as A. austera is rare on 2-Mile Reef. 
The fragments for all other sites were derived from colonies 
growing in the inunediate vicinity of the experimental area. A 
total of 170 f r agments was used at the 5 sites. 
After one month, the fragments were collected and analyzed. The 
percentages of fragments recovered from each site were recorded. 
They were then grouped into five categories consisting of 
specimens with 100%, up to 75%, up to 50 %, up to 25% and 0% 
surviving soft tissues. Surviving soft tissues were 
identified by their c r eam to yellow colour. No bleaching, 
would have made tissue recognition difficult, was observed. 
easily 
which 
For each fragment, measurements were made of fragment length, 
width, height, and the number of tips within the fragment (eg. the 
number of branchlets) were taken (Fig. 1). As an index of volume 
occupied by the fragment, each fragment was considered as a 
pyramid, the basal area of which was calculated as illustrated in 
Figure 2 and the height of which was given by the length of the 
fragment. The assumpt i on that the fragments occupied a roughly 
pyramidal space held true in most cases. An index of the area of 
contact with the substratum was calculated as a triangle given by 
the fragment's greatest length and width (Fig. 1). 
Because of low recovery rates it proved impractical to leave 
fragments on the reef for longer than one month. Tests of further 
survival were therefore undertaken in an aquarium at the 
Oceanographic Research Institute in Durban. Fragments were 
transported to the aquarium by truck in a 500 litre container with 
sea water slightly hypersaturated with medical oxygen. During 
transportation the fragments were not allowed to become dry or to 












Fig. 1 : 
width 
length 
The morphometric measurements taken from A...._.. __ _....a~u~s~t~e-.r_a 
fragments. The volume enclosed proved to be approximately 
that of a pyramid, the basal area of which was given by the 
fragments greatest width and height. This index of volume 
was considered to be the best denominator for the rather 
abstract term "size" . The area of contact between the 
fragment and the substratum was calculated as the triangle 












the fragments we r e maintained in flow through sea water tanks at 
light levels roughly comparable to those on the reef (unpubl. 
data). Light levels were recorded with a LI-COR Model 185 quantum 
photometer/rad i ometer. 
As colony size and shape obviously must have an influence on the 
formation and the shape and size of fragments, the morphometrics 
of whole colon ies were measured in the vicinity of the sample 
sites. Parameters measured were colony length, width, height. From 
these measurements colony volume was ca l culated, consider ing the 
space occupied by the colonies as a rectangle; also average branch 
length, average branch width was measured and the number of 
unattached fragments situated within 50cm radius of each colony 
were counted. 
Data were analysed using standard statistical techniques (Zar, 
1984). Differences in morphometrical measurements between the size 
classes were t ested by means of factorial mul t i way Ana l ysis of 
variance using general linear model procedure due to unequal 
replication. Subsequent comparisons of groups were done by means 
of Tukey' s test. Due to survival categories be i ng on an ordinal 
scale all correlations of morphometrical variables on survival 
classes are rank correlations using Kendall's coefficient . Where 
applicable, simpl e linear and multiple linear correlations were 
used. 
Results 
1) depth. colony size and amount of fragment 
The influence of colony size and shape on the production of 
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Fig. 2: Relationship between colony volume and depth. The 
logarithmic scale on the y-axis causes the linear 
regression line to bend. The formula is for a linear 
regression. 
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Fig. 3: Relationship between average branch length on unbroken 












Multiple regression analysis showed a significant relationship 
between depth and colony length, width, heigth, volume, average 
branch length and average branch diameter (ANOVA for full 
regression: F=7.39; df: 6, 16; R2=0.73, p <0.001; Durbin-Watson 
statistic: 1.1 14). 
The volume of the colonies was significantly graeter in depths 
greater than 15m than in less than 15m (t-test, t=-2.12, p <0 . 05) , 
and there was a positive correl lat ion between depth and colony 
volume (R2=0.60, p <0.05; Fig.2). 
Average branch length and maximal branch width also increased 
linarly with depth (R2=0.62, p <0.001; R2=0.79, p <0.001; Figs. 3 & 
4). Significant differences existed in the above mentioned 
parameters between the colonies measured at the different depths 
(ANOVA, F=22 , l ; df: 2, 20; p<0.001; F=20.6, df : 2, 20; p<0.001 for 
length and width respectively). 
The number of loose fragments encountered within 50cm of the 
colonies also differed significantly between the depths (ANOVA: 
F=6.323; df: 2,20; p<0.05) increasing significantly with depth 
(R2=0.84, p<0.05; Fig. 5). 
2l The suryival of fragments 
Fragment recovery rates depended on the depth of the experimental 
station. After one month no fragments were recovered at the 12m 
stations , 52. 5% were recovered from the 18m station, and 82. 2% 
from the three pooled 21m stations. Overall recovery was clearly 
depth-dependent (Fig. 6). 
Most fragments did not remain in the same locality, where they 
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Fig. 5: Relationship between the number of unattached branches 
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Fig. 6: The relationshi p between depth, fragment recovery and 
total ( 100%) tiss ue loss on fragments in the first month 












The slope of the substratum was not important in dispersing 
fragments. The greatest sloping of the substratum (around 20 %) was 
encountered at the 18m station. High coral cover, however, 
provided enough obstacles to prevent the fragments from being 
transported very far and 75 % of fragments were recovered within 
50cm of the mother colony. At the 21m station, recovery rate 
within 50 cm was lowest on site 3 (17 %) which was situated on sand 
with no surface structures. The other two sites were situated 
among prolific coral growth. Site 1 was situated within a shallow 
depression on the reef, which did not allow fragments to be 
transported very far and thus led to the highest recovery rate 
( 90 %). Site 2 was situated close to a ledge, along which many 
fragments were transported and recovery rate was lower (30 %). 
Recovery rate therefore depended most strongly on the structural 
complexity of the substratum, being lowest on the featureless sand 
plain and highest within the highly structured coral community . On 
the 12m stations however, al 1 fragments were lost, even though 
both sub-stations were located amongst equally dense coral growth 
as at the 18m and 2lm stations. One sub-station was situated in a 
gully, which should have provided at least some shelter from wave 
action, but still all fragments were lost. 
Also survival rates varied with depth (Fig. 6) . At the 2lm 
stations 55.6% of all recovered fragments lost up to 50% of their 
living tissues within the first month, 30% lost all of their 
living tissues. If those fragments that were not recovered were 
counted as dead, the total proportion with complete tissue loss 
would have amounted to 47.7%. At the 18m station 40.9% of 
recovered fragments lost up to 50% of their living tissue, while 












were counted as dead, the figure would have risen to 57.5% within 
the first month. At the 12m stations total recovery failure and 
therefore assumed total tissue loss accounted for 100% of the 
fragments. 
Testing for differences in shape and size characteristics of 
fragments in different survival categories was done by comparing 
the morphometric measurements length, width, height, number of 
tips, contact area and volume between the survival classes by 
means of a nonparametric multi way factorial ANOVA using general 
linear models procedure for unweighed data (Zar, 1984). The 
results are given in Table 1. After the first month significant 
differences (p<0.05) existed between the survival classes in 
width, number of tips and contact area (Fig. 7 a-f). Length was 
almost significant (Table 1) and al though differences in volume 
were very clear, no statistical difference was found due to the 
large standard deviation (Table 1, Fig 7f) . However, rank 
correlation analysis using Kendall's tau showed all morphometric 
variables to be correlated with survival (Table 2). 
The analysis for survival after the first month showed that two 
groups existed. One group consisting of all fragments with more 
than 50% surviving tissues, which had more tips, a greater area of 
contact and a greater volume than those specimens with less than 
50% surviving tissue (Fig. 7 a-f). 
Mortality was highest among small, cylindrical fragments (length 
up to 5cm, width lcm, consistin~ of only one single branch tip). 















~ 1-1 Q) 
:> .µ Ol 
0 Q) co z e .µ 
~ 0 Ul .c 
df F-value significance df F-value significance df F-value significance 
.-I ~ >i co 1-1 .-I 
·rl 0 .c 1-1 e .µ 
0 i::: .µ i::: 0 u ·rl e co 
, 
after 1 month after 1 month after 1 month after 2 months after 2 months after 2 months after 3 months after 3 months after 3 months 
length 4,68 2.35 0.0629 3, 14 0.58 0.6360 3, 14 0.32 0.8119 
4-1 Ul .c 
>i QI u u co !ti i::: QI 3 Q) 
·rl 1-1 Ol .µ Q) i::: .-I 4-1 
·rl ;:l 4-1 1-1 e ·rl ;:l 
>i 'd 'd 





0 <11 4-1 
Ul QI co .µ 
(") Ul co Ul co 
.-I u .-I 
height 4, 68 2.32 0.0653 3, 14 3 .01 0.0659 3, 14 0.69 0.5710 
number c:A tips 4,68 4 .13 0.0047 3, 14 2.03 0.1554 3, 14 1.19 0.3480 
contact area 4,68 3.42 0.0131 3, 14 0.72 0.5544 3, 14 0.23 0.8734 
volume 4, 68 1.57 0.1913 3, 14 0.73 0.5500 3, 14 0.17 0.9132 
;:l ·rl u u .µ 
.-I Ul .-I 
!ti ·rl !ti u .µ > !ti •rl 
Ul .µ > !ti Ul 1-1 
;:l .µ QI Ul i::: u 
QI i::: Q) e !ti .c ·rl u .µ 1-1 ·rl 
Q) 4-1 
i::: ~ ·rl 
QI >< i::: 
QI QI Ol 
3 •rl 
.µ QI CJ) 
Q) .c 

















'E 200 e 150 
min. signif. diHerence•50.11I E .§. ._. min. 
~ 160 ~ 
ii -ii c i 100 .!! 120 
c c • • E 80 E 
CD 
-:: ::f;~~ 
CD 50 • • = ... -40 
c .. c • . .. • • · ·- • E 0 E 0 
100 75 50 25 0 100 75 50 25 0 
survival class after 1 month survival class after 1 month 
6 E 50 
Ill 
m;o. "'";1. '""'"""L" I E 
m;o. ,;,,. '""•oc••22.93 I ._. a. 5 40 - -- ~ - c ~ 0 • 4 
... E • 
411 CD 
~ 30 
.c • 3 c E= • :I ... E 20 c • a. 2 CD c • • = • 1 0 E c • CD 
0 E 0 
100 75 50 25 0 100 75 50 25 0 
survival c lass after 1 month survival class after 1 month 
1 75 450 -.. 
E 1 50 
u ._. 
• 1 25 ~ttt • .. • 1 00 - ililil!i~~~ii u • 75 c 
0 >>>: .. :·: .. : 
u 50 ::::::::::::: 
min. signif. difference-106.66 -;; I min. signil. difference-375. 76 • 360 ..-._. 





c : .. : .. : .. : .. :.: .. : • 25 < .. ; .. ; .. ; .. ; .. ; .. • ...... , .......... , .... E ::::::::::::: 
• 90 • E 
0 0 
1 00 75 50 25 0 100 75 50 25 0 
survival c lass after 1 month survival class after 1 month 
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Table 2 : Correlattons between morphometrics and survival class 












still alive af t er one month. This amounts to a possible mortality 
of 93.4% withi n the first month for this particular size class. 
40 specimens were recovered and transported to the laboratory. 
There they were given a two week acclimatization period, during 
which 50% died and were discarded. The remaining specimens were 
used to continue the survival experiment. This continuation of the 
experiment only tested the survival of tissues as determined by 
positioning of the fragments on the substratum, as all fragments 
were subjected to uniform environmental conditions and wave action 
could no longer act on the fragments. 
After one mont h in the laboratory, two months after breakage, all 
fragments were again analysed by means of multiway factorial ANOVA 
and no differences in either of the ·morphometric measurement 
between the survi val classes were found (Table 1, Fig. 8, a-f). 
This indicated that mortality of certain shape groups was due to 
the influence of physical factors and also that only fragments of 
a limited morphological range were surviving the second month, due 
to the loss of specimens with unsuitable sizes and shapes during 
the field-expe r iment. To verify this assumption, the measurements 
of length, width, number of tips, area and volume of the survivors 
after 2 month were compared to the same measurements from the two 
distinct groups of survivors after the first month, i.e. the 
bigger specimens with more than 50% surviving tissues and the 
smaller specimens with less than 50% surviving tissues . There were 
no differences in these measurements between the survivors after 2 
months and those of the greater 50% survivors after one month, but 
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Fig. 8 a-f: Differences in morphometric measurements between the 
survival classes after the second month. Means and 
significant difference were calculated by multiway 
factorial ANOVA and used for the significance statistics in 
Table 1. The 0% survival class is missing, as it had not 
been used in this analysis (see text). Error bars indicate 












after the second month and the less than 50% survivors a f ter one 
month (Table 3 ) . The s pecimens surviving the second month fel 1 
within a narrow size and shape range, which seemed to determine 
their survival during the first month. They were the bigger 
fragments with more tips and a greater wi dth. This was a 
consequence of the high mortality of smal 1 cylindrical fragments 
particularly du ring the first month. 
Total mortality during the second month was 63.9 %; total mortality 
in two months a fter the beginning of t he experiment was 75 %. 
Only 5 specimens survived until the end of the experiment . Total 
mortality in three mont hs after the date of breakage was 90 %. An 
analysis for d i fferences in morphometrical measurements between 
the survival classes after the third month showed that no 
differences ex i sted (Tab le 1, Fig. 8 a-f). 
Other results obtained during the experiment were as follows: 
Positioning of the fragments proved to be of importance t o tissue 
survival . The part of the tissue which was in contact with the 
substratum became necrotic in most specimens. In fragments resting 
flat on the substratum, the whole underside died off. 
The fracture area became overgrown by tissue in 25% of all cases. 
In the other fragments tissue necroses started to spread from the 
area adjacent to where the fracture had occurred (75% of all 
cases). 
The analyses showed that the most important factors for fragment 












t-vaJue slgnl11cance t-vaJue significance 
Group 1 & 2 Group 1 & 2 Group 1 & 3 Group 1 & 3 
length 0.0095 >0.05 5.05 <0.001 
width 0.0051 >0.05 3.48 <0.01 
height 1.2400 >0.05 (1 .59) >0.05 
tips 2.0500 <0.05 3.94 <0.001 
area 0.0047 >0.05 3.54 <0'°1 
volume 0.0007 >0.05 2.88 <0.01 
Table 3: Differences in morphometrics between surviving fragments 
after the first and s e cond month. Group 1 are all fragments 
after the second month , Group 2 are the fragments with more 
than 50% surviving tissues after one month, Group are the 
fragments with less t han 50% surviving tissues after one 
month. The result shows that Groups 1 and 2 only d i ffer in 
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Fig. 9 a-f: Differences in morphometric measurements between the 
survival classes after the third month. Means and 
significant dif f erence were calcu lated by multiway 
factoria l ANOVA and used for the significance statistics in 
Table 1. No 25% survivors were recorded after three months. 
Columns without error bar indicate a single specimen in the 
survival group. Error bars indicate the standard error of 












width of the fragment; of l e sser importance were the indices of 
contact area and volume. 
c) skeletal regeneration 
For obvious reasons, skeleta l regeneration is 1 inked to tissue 
regeneration over the broken area and was only observed in 1 7. 7% 
of all fragments. The firs t step of skeletal regeneration was 
coverage of the broken area with a continuous, new coenosteum 
after a continuous layer of tissue had become established. 
Following this, the axial corallite would often regain its 
position as the growing tip a nd start depositing calcium, leading 
to an extension of the skel e ton in the opposite direction of the 
previous growth direction (5 0% of cases, Figs. 10 & 11). After a 
month, however, no highly o r ganised, growing branch tip had yet 
been formed. Newly forming radials, 
of 16 specimens showing ske letal 
which were present in 13 out 
regeneration of the fracture 
area, did not group around the axial in a typical manner. In some 
specimens the first radial s of the first rosette were just 
differentiating. 
From randomly collected fragments it became obvious that with time 
a second complete branch tip was formed. 
The observed corallite growth on the broken areas was l.25mrn 
(S.D.=0.25, range 0.5-2.4mrn) with an average of 3 (S.D.=2.8, range 
0-8) corallites formed in one month. 
Discussion 
Species of the genus Acropora are typical of the tropical Indo-
Pacific, decreasing in abundance and species richness towards the 












Fig. 10: A regenerated fracture area. The presence of spiny 
coenosteum proves that the entire area was covered by 
living tissue. A new axia l corallite with attending radial 
corallites was formed (magnification x5). 
Fig. 11: A fracture area without any signs of regenerat i on. No new 
coenosteum was deposited over the fracture area, indicating 












also true for South Africa. There are numerous indications in the 
results of the present study suggesting, that conditions on South 
African reefs are marginal for fragmenting Acropora. The observed 
high mortality of fragments casts doubt on the success of asexual 
reproduction under the harsh local conditions. The distribution 
and different morphologies o f the colonies on the reefs is also of 









had much shorter 
reproduction by 
fragmentation. Although branches were thinner on the shallow reef, 
the shorter branches might be less likely to brake as they 
experience less drag (Vogel, 1981). The experiment showed clearly 
that chances for fragment survival in shallow depths were slim. 
Although the fragments used in the shallow sites were placed in 
relatively sheltered areas of comparable structural complexity to 
the deep sites (one site in aflat area with rich coral growth and 
one site inside a gully), none of the experimental fragments 
survived. As wave action decreases with increasing depth (Denny, 
1988), this result indicates, that water movement by wave action 
can directly act on fragment survival, by means of displacing them 
and depositing them in unfavourable habitats, such as the 
sandplains surrounding the reefs, or by damaging them beyond their 
ability to regenerate. This mechanism appeared to lead to the 
death of al 1 fragments in the shallow sites. The only reef-zone 
where fragments seemed to have reasonable survival chances was 
situated below 18m depth. There, A. austera was a dominant member 
of the community. It appeared that fragmentation was a common way 












were observed, and some colonies seemed to consist mainly of 
reattached fragments. 
It was also very clearly shown that survival, particularly in the 
first month in field conditions, was linked primarily to the shape 
of the fragments, as characterized in this study by length, width, 
height and number of tips. Number of tips and width were the only 
measurements which differed significantly between the survival 
categories in the field experiment (Fig. 7). It appeared, that the 
ideal shape of the fragments constituted of the following traits: 
a great width, i.e. at least two widely spreading branches which 
give stability against lateral displacement and rolling over, and 
numerous t ips, which assure that parts of the fragment cannot be 
smothered if resting on a sandy substratum, or damaged by rolling 
around. In support of this hypothesis is the fact that mortality 
was always highest in small, cylindrical fragments but much less 
in equally sma l l fragments with a large number of tips or widely 
spreading branches. This fact is reflected by the absence of any 
significant differences between the survival categories in length 
or height, but only in width and number of tips (Table l, Fig. 7). 
Therefore I suggest that it is neccessary to add to the postulated 
"size-dependent survivorship hypothesis" (Loya, 1976; Highsmith et 
al., 1980; Hughes, 1989; Lewis, 1991) at least in this particular 
case, a "shape-dependent survivorship hypothesis". 
A second particularly important factor in fragment survival was 
the way in which fragments came to rest on t he substratum. As the 
tissues in direct contact with the substratum showed a clear 
tendency for necrosis, it was obvious that cylindrical fragments, 
or those with low three dimensionality, 
The more branches there were on the 
393 
were at a disadvantage. 











"contorted" its shape, the h i gher was the amount of tissue lifted 
off the substratum and likely to survive. 
It is interesting to note that in the deep sites there was no 
relationship between the type of inanimate substratum on which the 
fragments were placed and their survival rate. One may have 
expected a higher mortality on sand than on rock, due to 
smothering by sediment. However, because of the high mobility of 
the fragments, most were transported away from the flat sandy 
areas and deposited in a much more favourable substratum, as they 
often got caught between other corals or against . rocky ledges. 
This high mobility of the fragments however lead to the loss · of 
all experimental specimens in the shallow sites. 
All observations in the present chapter hold true only for 
fragments which did not come to rest on the mother colony. In this 
case, fragment shape did not seem to play a role and reattachment 
appeared to be fast. Most colonies actually gave the appearance of 
a chaotic mass of broken and reattached branches. Due to the open 
arborescent growth form most branches probably get caught on a 
n.eighbouring branch and come to rest on the same colony. It is 
unclear how many fragments a r e actually exported from the mother 
colony. It is possible that mechanisms similar to those decribed 
by Chornesky (1991) for the Caribbean Agaricia tenuifolia also act 
on A. austera. In Agaricia tenuifolia intraspecific contact lead 
to fusion of fragments and colonies leading to increased stability 
(Chornesky, 1991). 
The regrowth of tissues over exposed fracture areas should, 
according to literature, be the first step to recovery and 
reattachment in broken coral s (Loya, 1976; Bak et al., 1977; 












however, recorded only in a mi nority of cases in the present 
study. From randomly collected fragments and field observations it 
became apparent that lesions at the growing tip were much more 
often covered than lesions at the base of the coralla. While 
numerous f ragments with completely dead bases were observed, no 
such situation was ever found at a corallum's tip, even if it had 
been broken previously. This situation can probably be explained 
by the coral's natural growth pattern (Chadwick & Loya, 1990), 
with most energy being translocated towards the tip (Barnes & 
Chalker, 1990). When regeneration of the broken base took place, 
the Acropora austera fragments deve l oped a second growing tip, 
which, with time, took on the same morphology as the original one, 
thus ensuring extension of the now unattached fragment in two 
directions. Reattachment never seemed to be initiated by the basal 
parts of the fragment which was either given up, or regenerated as 
a second growing t ip. Reattachment was most often observed to take 
place by means of a hard tissue proliferation arond a suitable 
object, roughly comparable to the "filling r esponse" described by 
Lang & Chornesky (1990) for competitive encounters. In most cases 
of successful reattachment these were other branches of the same 
mother colony. Reattachment to bare ground was rarely observed. 
Allografts between A. clathrata and an A. austera fragment were 
observed in two cases. 
Conclusion 
The results in this chapter indicate, that wave action is a major 
forcing factor of South African coral communities. This has been 
achieved via t he evaluation of coral colony shapes and f ragment 












Acropora austera colonies in shallow water were much smaller and 
had shorter branches than colonies in deep areas. There was no 
indication that fragmentation can be a viable mode of reproduction 
in shallow, wave-swept areas, in contrast to the situation' in 
deep, more protected areas. It has also been demonstrated that in 
a South African Acropora austera population the survival of 
fragments not only depended on size, but more importantly on 
shape, the most important parameter being the number of tips on 
the fragment. I therefore suggest a "shape-dependent survivorship" 
hypothesis, which is possibly applicable to a wide variety of 
fragmenting coral species. 
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MODELLING THE EFFECTS OF SEDIMENTATION ON THE ENERGY BUDGETS OF 
FOUR HARD AND FIVE SOFT CORAL SPECIES 
Abstract 
The physiological reactions of four hard coral species (Favia 
fayus, Fayites pentagona, Platygyra daedalea, Gyrosmilia 
interrupta) and five soft coral species (Lobophytum depressum, 
Lobophytum venustum, Sinularia dura, Sinularia leptoclados, 
Sarcophyton glaucum) from South Africa to sedimentation were 
observed in the laboratory. Natural sedimentation levels and light 
conditions were simulated, and carbon production and respiration 
of all species were measur ed by respirometry; carbon output 
through mucus production was measured directly. The results were 
used to model daily energy budgets for these species, assuming two 
models, one allowing for 50% PARs (photosynthetically active 
surface irradiation) and one for 25% PARs. The models showed 
severe productivity losses a s well as decreased respiration under 
sedimented conditions. P/R ratios of all species, which were above 
1 in the absence of sediment , dropped below unity when the corals 
were subjected to sedimentation. While overall respiration 
dropped, its share in photosynthetically produced carbon rose 
dramatically. In control cond itions mucus output amounted to 35% 
of daily respiration, while in sedimented conditions this figure 
rose to 65%. Sedimentation therefore acts on coral metabolism by 
decreasing photosynthetic production, increasing relative 













Numerous studies have described the behavioural and growth 
reactions of hard corals to sedimentation (Bak & Elgershuizen, 
Rogers, 1983; Laboute, 1988; Rice & Hunter, 





relatively few studies exist on their physiological responses. 
Reports in literature indicate severe interference of 
sedimentation with coral energetics (Szmant-Froehlich et al., 
1981; Dallmeyer et al., 1982; Abdel-Salam & Porter, 1988), but 
further information about t he exact mechanism of interference 
needs to be elucidated. Sedimentation could act on the corals by 
reducing avai !able 1 ight and, 
production, and/or by increasing 
therefore, photosynthetic 
respiration either due to 
increased activity of the polyps (Bak & Elgershuizen, 1976; 
Stafford-Smith, 1993) or due to increased mucus output. Mucus, and 
the formation of mucus sheets, are an integral part of the coral's 
response to the environment, particularly to sedimentation 
(Coffroth, 1988). The importance of mucus for coral energetics has 
long been recognized (Benson & Muscatine, 1974; Richman et al., 
1975) and anecdotal observations on increased mucus production due 
to sedimentation are plentiful (Bak & Elgershuizen, 1976; Rogers, 
1990; Stafford-Smith & Ormond, 1992; Stafford-Smith, 1993). 
However, a quantification of possible changes in mucus output has 
not yet been attempted. The present study attempts to quantify the 
importance of each component of the effects of sedimentation 
seperately. Using a modelling approach the effects of the coral's 
reactions are then integrated and the influence of sedimentation 












Most physiological studies have been performed on Atlantic coral 
species ( Szmant-Froehl ich et al. , 1981; Dallmeyer et al., 1982; 
Peters & Pilson, 1985; Abdel-Salam & Porter , 1988), while little 
information is so far available on the responses of Indo- Pacific 
hard coral spec i es (Yamasu & Mizofushi, 1989). Soft corals have so 
far been completely ignored and only speculations and i ndirect 
evidence concerning the i r tolerance to sedimentation can be found 
in the literatur e (Dinesen, 1983; Dai, 1991). In many coral reefs, 
especially in South Africa (see Part II), they form a significant 
percentage of the total coral cover. As sedimentation is believed 
to be a forcing factor underlying community patterns in South 
Africa (Part II) and e l sewhere (Dinesen, 1983; Done, 1983; Dai, 
1991) , the processes underlying these patterns cannot be 
understood unless the major components of the community have been 
investigated. 





about its effects 
on a coral 
on coral 
energetics and possible differences in the reaction of different 
taxa. In the present study I have made an effort to chose species 
which were dominant in particular environments (see Part II) in 
order to be able to relate the physiological results to observed 
community patterns on the reefs. 
The aims of this study were: 1) to assess differences in 
production and respiration under sedimented and unsedimented 
conditions in selected hard and soft coral species; 2) to model 
the importance of sedim~ntation under different light regimes 
which correspond to different depths; 3) to test whether 




production under sedimented 














mucus production and export; 5) to identify which component of the 
effects of sedimentation creates the stress, and 6) to see whether 
differences exist in the physiological reactions of the tested 
species. 
Materials and methods 
The work was conducted on corals collected from the Maputaland 
reef systems in northern Natal, South Africa. Nine species of 
coral were studied: four h~rd coral species (Favia favus, Favites 
pentagona, Platygyra daedalea, Gyrosmilia interrupta) and five 
soft coral species ( Lobophytum patulum, Lobophytum depressum, 
Sinularia dura, Sinularia leptoclados and Sarcophyton glaucum). 
These species were chosen for their differences in growth form and 
differences in their typical habitats on the reefs (see Part II). 
As in situ measurements were impossible due to the off-shore 
locality of the reefs (see Part II), six colonies of each species 
were collected and brought back to the laboratory in Durban. The 
animals were maintained in flow-through tanks containing filtered 
sea-water at a constant, thermostat-regulated temperature of 21°C. 
Light levels were similar to natural conditions on the . reefs 
(unpubl. data). Light intensities were measured with a LI-COR 
Model 185 quantum photometer/radiometer. Corals were allowed to 
adapt to laboratory conditions for 6 weeks prior to the 
experiments. 
Respiration and photosynthesis 
Oxygen production and respiration were measured using a 7-
chambered respirometer. Each chamber was fitted with a stirring 
pedal, driven by an electrical motor, and a YSA model 57 Oxygen 












all 7 chambers. The oxygen probes were standardized using Winkler-
ti trations (Str i ckland & Parson, 1972 ) prior to and at the end of 
each test series . The chambers were maintained at a constant 
temperature of 21°C, comparable to the average winter water 
temperature within the Agulhas current, within which the reefs are 
situated (Schumann , 1988; Beckley & van Ballegooyen, 1992). The 
experiment was conducted in mid-winter (July/August, southern 
winter) with animals collected during the same season. 
Respiration and production were measured on the same animals under 
identical 1 ight regimes both with and without applied sediment. 
Each data point represents the mean of measurements taken on 4-6 
animals in 5 runs. During the trials water samples were drawn from 
the chambers and contro l led for changes in phosphate and nitrate 
levels, as indicators for changes in water chemistry (Szmant-
Froelich et al., 1981). 
In production experiments the baseline from which 02-increase was 
measured was set at ambient oxygen saturation, which was between 
80 and 85% (6.lppm). In respiration experiments corals were 
allowed to respire until oxygen levels had dropped to 50% 
saturation, as over this range the falling oxygen concentration 
had no effect on the respiration rate (Spencer-Davi es, 1991). 
Photosynthesis was measured under five different light levels. 
Light levels were measured using a Ll-COR 185 quantum 
radiometer/photomet er connected to an 
above-water probe. The l ow light levels 
underwater probe and an 
( 10 and 40 wm-2s-l were 
provided by a bank of four full 
40W, B 2.1 Colour match/55), 
chambers, which was enclosed by 
spectrum daylight 

















300 wm-2s-1 were obtained by differential shading in day! ight, 











respiration was measured. Thus the measurements of the respiration 
rate corresponded to the previously observed production rate. 
After the experiments all co r als were decalcified in a solution of 
15% sodium citrate and 50% formic acid in order to obtain exact 
weights. All weights are expressed as wet tissue weight. For 
weighing, the decalci f ied a n imals were squeezed dry and put for 
one minute on a water absorbing cloth in order to remove al 1 
excess water from the canal system within the animals. Only when 
no more water could be drawn from the tissues were they weighed. 
Sedimentation procedures 
Locally-collected sand was bu rnt in a muffle furnace at 350°C for 
two hours to eliminate the organic component. A grain size 
analysis using a settling tube showed it to consist of 0.1% very 
coarse sand, 0.6% coarse sand, 46.1% medium sand and 53.4% fine 
sand; medium grain size was 0.253mm. Of the clean sand, a constant 
quantity of 14.18g, which amounted to a sediment load of 200mgcm-2 
for the respiration chamber, was applied to the corals. This 
sedimentation level was chosen because it compared well to the 
observed sedimentation levels on South African reefs (Part II) and 
also because it had frequently been used in previous studies 
(Rogers, 1990; Stafford-Smith, 1993). The sediment was spread as 
evenly as possible over the bottom of the jars and the corals, 
which were of different si zes and shapes, covering them with 












of sand was confined within the respiration chamber and that the 
corals were covered with a comparable layer of sand. 
Mucus analysis 
The colonies used for the respiration experiments were also used 
for mucus analysis. Before incubation was started, the colony 
surf ace was cleaned of organic and inorganic materials by means of 
a gentle jet of filtered sea water. The specimens were placed at 
ambient temperature in 500 ml steri 1 i zed containers with 0. 2 um 
filtered sea-wat er for three hours. Oxygen saturation of the water 
was 83%, determined by Winkler ti trations (Strickland & Parson, 
1972) and 1 ighting was constant at around 50wm-2s-l. For control 
conditions each specimen was placed in a jar and left for three 
hours. After removal of the corals from the jars, the water was 
stirred for 5 minutes to aid mucus precipitation (Herndl & 
Velimirov, 1985) and then filtered through a preweighed filter 
(47mm diameter, 0 . 2um pore size), rinsed with ammonium formate to 
elute salt res i dues and stop bacterial activity , then with 0 . SN 
H2S04 to elute free carbon, and finally with 5ml distilled water. 
The filters were dried at 70°C for 24 hours and weighed. 
For conditions with sediment application the specimens were placed 
in a preweighed, premuffled aluminium dish in sterilized jars, and 
200mgcm-2 sterile sediment were applied. The rest of the procedure 
was identical to that used under control conditions. After 
incubation all sediment was collected off the an i mals by means of 
a gentle jet of the same water as used during the incubation. The 
water was decanted and filtered, the trays were dried for 24 hours 
at 70°C, weighed and afterwards burned at 350°C for 1.5 hours. 












in a helium/oxygen flame in a Perkin-Elmer 2400 CHN Micro 
Analyser. 
All data are based on two experimental runs with five animals per 
species. 
Modelling 
It was decided to integrate all measurements of the coral's 
responses to sedimentation by a modelling approach. As the 
experiment was conducted in mid-winter, 1 ight conditions for a 
clear, cloudless mid-winter day (southern winter, July) were used 
for modelling 24h production. Surface light conditiones (PARs, 
photosynthetically active rad iation ·on the surface) were measured 
with a LI-COR 185 quantum radiometer/photometer connected to an 
above-water probe, taking hourly readings over the entire daylight 
period starting one hour bef ore dawn and ending one hour after 
dark. The measurements of three days were averaged to provide the 
1 ight intensities for the model day (Fig. 1). Maximum irradiance 
levels in Natal are around 600 wm-2s-1 in Winter and over 1000 
wm-2s-1 in summer. The light conditions on the reefs were measured 
during the winter and spr i ng months June, July, August and 
September at lOm depth, using the same LI-COR 185 
radiometer/photometer, this time connected to an underwater probe. 
Light attenuation at lOm depth was found to vary between 50 and 
75%, depending on water clarity. Using these measurements, the 
experimental procedure and t he frame for the modelling exercise 
employed 300wm-2 as maximum irradiance for production 
measurements. This level corr esponds to maximal illumination for 
winter at a lOm-deep site (50% light attenuation), when the water 
is usually clear, and an average scenario for summer, when the 
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Fig. i: PAR (photosynthetically active radiation) levels observed 
on clear winter days in July in northern Natal (sol i d line, 
100% PARs= PAR on the surface) from which irradiance levels 
for the models were derived (dashed line 50% PARs, dot t ed 
1 ine 25% PARS). 
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Fig. 2: Light at t enuat i on caused by different levels of sediment 
application onto a flat plexiglas plate with an attached 












used in the experiment were chosen to provide more or less equally 
interspersed data points between the extremes (10 wm-2s-1 to 300 
wm-2s-1). 
The theoretical irradiance curves for the models were calculated 
from the surface irradiance data for 25% PARs and 50% PARs (Fig. 
1). Using these assumptions, energy budgets could be calculated 
for theoretical sites at approximately lOm (50% PARs) and 15m 
depth ( 25% PARs) in clear water conditions, and at lOm in murky 
conditions (25% PARs). For t he calculation of daily production and 
respiration, the production and respiration data obtained in the 
laboratory experiments were fitted to the calculated 24h 
irradiance curves. The area under the bell-shaped curve was 
integrated to provide an estimate of total production and 
respiration over a 24h period. From these values average daily P/R 
ratios were calculated. Mucus production was assumed to be 
constant over the ful 1 24h period (Crossland et al., 1980) and 
could therefore also be integrated into the model. 
Results 
al The effect of sediment application on ayailable light 
The amount of light extinction caused by various loads of sediment 
was estimated by covering a plexiglass plate, under which a light 
sensor was attached, with sediment. The results of this simple 
experiment are given in Fig. 2. It showed that on a flat surface 
even lOOmg sediment/cm-2 caused a 75% reduction of available 
light. From 400mgcm-2 onwards light attenuation remained constant 












bl Overall product i on and respiration characteristics 
The production and respiration data obtained from the four hard 
coral species and the five soft coral species were tested aga i nst 
each other in two separate analyses by means of factorial Analysis 
of Variance (Zar, 1984). The analysis tested for the influence of 
species, individuals, replicates (with replicates being nested 
into individuals), 1 i ght, sedimentation and the interaction 
between light and sedimentation on the production and respiration 
values. For the hard corals the results showed that the 
measurements of individuals and replicates had no influence on 
either production (F=0.19, df :3, p=0.90 in the absence of 
sediment; F=l.01, df:l2, p=0.44 in the presence of sediment) or 
respiration (F=0.58, df :3, p=0.63 in the absence of sediment; 
F=l.18, df: 12, p=O. 29 in the presence of sediment), which proved 
homogeneity between individuals and replicates. Significant 
influence on the production and respiration values was exerted by 
sand (F=18.21, df:l, p=0.001"), light level (F=23.51, df:4, 
p=0.001) and interaction of sand with light, when both factors 
were modelled as equally weighed (F=2. 77, df :4, p=0.027). This 
situation is well illustrated by Fig. 3. There were differences 
between the species in respiration ( F=4. 07, df: 3, p=O. 0072), but 
not in production ( F=2 .18, df: 3, p=O. 09). A subsequent Tukey test 
for studentised range showed that differences in respiration 
existed between Fayites pentagona and Platygyra daedalea, but not 
between the other species. Significant differences (at the 5% 
level) were also revealed by this test between production by 
Fayites pentagona and Gyrosmilia interrupta as well as bet ween 
Platygyra daedalea and Gyrosmilia interrupta. These differences 













similar analysis testing for differences in production and 
respiration between the species in control- and sedimented 
conditions showed less differences in production in sedimented 
conditions. In respiration the hard corals formed a homogenous 
group both with and without sediment (Fig. 7 a & b). 
The photosynthesis/irradiance curves of all species suggested that 
light saturation had not yet been fully achieved at an irradiance 
level of 300wm-2s-l (Fig. 3). The relative loss in production due 
to sedimentation was greater at high light levels than at low 
light levels (Fig. 3). 
In all hard corals, except Gyrosmilia interrupta, there existed a 
.. 
linear relationship between respiration and light level (Fig. 4). 
As production was also positively correlated with light, this 
raised the possibility that respiration and production are also 
correlated. This proved to be the case for two of the species 
(Favia favus and Platygyra daedalea) in the absence of sediment, 
but none in the presence of sediment (Fig. 5). 
The same analyses were done with the soft corals and also showed 
that individuals a d replicates had no influence on either 
production or res pi ration (respectively F=O. 15, df: 3, p=O. 92 in 
the absence of sediment; F=0.61, df:14, p=0.86 in the presence of 
sediment for production; F=O. 84, df: 3, p=O. 4 7 in the absence of 
sediment; F=0.67, df=l4, p=0.81 in the presence of sediment for 
res pi ration), proving a homogeneous reaction to experimental 
conditions in all test animals. In soft corals there were 
significant differences both i n production and respiration between 
the species (F=14.5, df :4, p=0.0001 for production; F=39.26, df:4, 
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for studentized range showed the differences in 
between two homogeneous groups of species: 




Sarcophyton glaucum on the other. Only Sarcophyton glaucum 
differed from all other species in respiration, the other species 
forming a homogeneous group (Fig. 7). Also when the same analysis 
was performed seperately for production and respiration data 
obtained i n control- and sedimented conditions, Sarcophyton 
glaucum, always grouped with the hard corals and not with the soft 
corals (Fig. 7a & b). Light intensity, the application of sediment 
and the interaction of both these factors (equally weighed in the 
analysis) had significant influences on production (F=56.47, df:4, 
p=0.001 for light intensity; F=36.77, df:l, p=0.001 for sediment 
application; F=2.62, df :4, p=0.034 for interaction between the 
previous factors) but not on respiration (F=l.34, df :4, p=0.253; 
F=0.49, df:l, p=0.483). Only the interaction of sand and light had 
a significant effect on respiration (F=3.24, df:4, p=0.012). 
The P/I-curves of the soft corals were simi lar to those of the 
hard corals, except for having lower overall production levels. In 
Sinularia dura photosaturation appeared to occur at irradiance 
levels around 150wm-2s-l (Fig. 3), for all other species it seemed 
to be in the same region as in the hard corals, slightly above 
300wm-2s-1. There was not a similarly marked trend for higher 
production loss due to sediment application at higher light levels 
as in the hard corals. Production loss was rather uniform at most 
light levels in most species (Fig. 3). In Sinularia dura there 















Tukey's range a • 0.01 [ ~ ~ J H ..-~!::=~~~~ Tukey's range a-0.007 ~.--===;:911~ 
r1 • 
















Tukey's range a•0.01 M - Tukey's range a-0.006 H ~ J f----l Slnularis dur11 






. 0 0 0 0.0 1 0.0 2 
Mean respiration, 
(mgCg(coral)"1h-1) 







- Platygyra deeds/ea 
0.0 3 
production and respiration 
between all investigated coral species. Significance of 
differences exists when Tukeys range is smaller than the 
differences between the upper and lower standard error 
limits of compared species. Homogeneous groups are 












Respiration showed no increase with 1 ight ( Fig. 4), except for 
unsedimented conditions in Lobophytum yenustum. Overall, there 
were no correlations between production and respiration (Fig. 6). 
In a separate analysis all hard and soft coral species were 
compared. The overall model showed significant differences in 
production and respiration values between the species (F=27.3, 
df:8, p=0 . 0001 for production; F=73.31, df:8, p=0.0001 for 
respiration). A subsequent Tukey test for studentized means 
revealed that two homogeneous species groups existed. One 
consisting of a l l hard corals, the other of all soft corals minus 
Sarcophyton glaucum. This species stood apart in its production 
and respiration characte ristics from al 1 o t her soft corals and 
showed some affinities to the hard corals (Fig. 7). Similar to the 
previous analyses, 1 ight levels, the application of sand and the 
interaction of t hese two factors had a significant effect on both 
production and 
df :l, p=0.0001; 
df:4, p=0.0001; 
for respiration ) . 
respiration (F=132.5, df:4, p=0.0001; 
F=2.54, df :4, p=0.039 for production; 




Overall, the results can be summarized as follows. As a starting 
point, soft corals produced less than hard corals (Figs. 3 & 7). 
There were no differences in production between the hard coral 
species, but d ifferences did exist between the soft corals, 
Sarcophyton glau cum being different from the four other species 
(Figs. 3&7). In unsedimented conditions, production and 
respiration were correlated in two hard- and one soft corals 
(Figs. 5 & 6). In both hard- and soft corals the application of 












application of sediment (and thus reduced production) respiration 
also decreased both in hard- and soft corals (Fig. 4). This 
situation was further investigated in the models . 
cl modelling the species responses to sedimentation in different 
light regimes 
As basis for the modeling exercise I used a cloudless Natal mid-
winter day, typical of the period in which the experiment was 
conducted, and the calculated light levels on the reefs as shown 
in Fig. 1. Total carbon production and respiration were calculated 
for a best case scenario, assuming only 50% irradiance loss on the 
community, as could be expected in very clear conditions on a 
shallow coral community, and an average case scenario, assuming a 
75% irradiance loss, as could be expected in murky conditions. 
In both scenaria hard corals produced and respired significantly 
more than soft corals (t-test , t=-4.57, p=0.0025). 
All models show clearly that hard corals produce far more carbon 
per unit tissue than soft corals (figs 8-11). 
It is also very clear from the graphs in Figs. 8-11 that serious 
losses in photosynthetic productivity are suffered due to coverage 
of the corals by sediment. Losses in hard corals ranged from 37.9% 
(Gyrosmilia interrupta) to 46% (Favia fayus) with an average of 
45.1% (±7.6% S.D.) for the 50% PARs scenario (Table 1) and from 
43. 7% ( Platygyra daedalea) to 64. 07% ( Fayites pentagona) with an 
average of 53.36% (±8.65% S.D.) for the 25% PARs scenario (Table 
2). The differences . in production loss between the two scenarios 
were not significant (U-test, z=l.5, p>0.05). 
Production losses in soft corals ranged from 29. 7% ( Lobophytum 
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(±10.29% S . D.) for the 50% PARs scenario (Table 1) and from 40.4% 
(Sarcophyton glaucum) to 63.25 % (Lobophytum depressum) with an 
average of 51.88 (±10.17% S.D.) for the 25 % PARs scenario (Table 
2). The differences between the proportional losses for the two 
scenarios were not significant (U-test, z=0.89, p=0.07). 
Overall decreases in respiration were also observed. They ranged 
in hard corals from 14.9% (Gyrosmilia interrupta) to 22.4 % 
(Platygyra daedalea) with an average of 19.1 (±3.7% S.D.) for the 
50 % PARs scenar i o (Table 1) and from 12.9% (Favites pentagona and 
Platygyra daedalea) to 22.8% (Favia fayus) with an average of 16.5 
(±4.7% S.D.) for the 25 % PARs scenario (Table 2). The differences 









the soft corals 
ranged from 0% 
(Sinularia leptoclados, Sarcophyton g l aucum) to 13.3% (Lobophytum 
venustum) with an average of 5.82 (±6.16% S.D.) for the 50% PARs 
scenario (Table 1). In the 25% scenario respiratory increase by 
1.6% was observed in Lobophytum venustum and by 6.8% in 
Sarcophyton glaucum. The other three species showed respiratory 
decrease by an average of 10.85 (±4.1% S.D.; Table 2). There were 
no significent differences in the percentage resp i ratory decreases 
between the two models (U-test, z=l . 7, p=0.07). The decreases in 
respiration were however not as high as those in production (Table 
1). Therefore the proportional C-loss due to respiration increased 
under sedimentation. 
P /R ratios calculated for maximum irradiance at noon showed that 
under these conditions all species were autotrophic both with and 
without sediment cover in the 50% PARs as well as the 25% PARs 
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ratios over 24 hours showed three species (Gyrosmilia interrupta, 
Lobophyton depressum, Sinularia dura) to be heterotrophs, although 
they had a P /R ratio only slightly below 1. Under sediment and 
with 50 % 
had P/R 
species 
PARs, al 1 but one of the species (Lobophytum yenustum) 
PARs model only two 
.... S'""'i_..n.,,.u ... 1...,a.._.r._,1....,· a.._____...1 ... e~p .... t ,,,o...,c ..... l....,a...,da:;o"""s ) had P / R 
ratios well below 1. In the 25% 
(Lobophytum venustum, 
ratios above 1 in the model without sediment interference. With 
sediment interference all species were below 1 (Table 3). 
dl Carbon loss due to mucus production 
The results from the mucus measurements are summarized in Table 4. 
Over al 1, hard corals, except a.P .... l ..,a...,t._y...,g._y.._..r...,a..__,,.,d""'a""'e.,,,d...,,a""'l....,e""'a>e, produced 
mucus than the two soft coral species that were tested. 
more 
The 
percentage of respired carbon a.llocated to mucus production was 
however lower in the hard corals, as their overall respiration was 
much higher than in the soft corals (Table 4). 
With sediment application the mucus production increased in al 1 
corals except Platygyra daedalea. The differences between the 
percentage of C lost to mucus production in sedimented and 
unsedimented conditions were significant for all investigated 
species (U-test, z=2.041, p=0.041), C-loss due to increased mucus 
production being higher in sedimented conditions. 
In the absence of sediment, mucus production accounted for the 
lowest share of daily res pi ration in Platygyra daedalea ( 15. 7%), 
the highest in Lobophytum venustwn (74.2%). When sediment was 
applied, the lowest percentage was again in Platygyra daedalea 
(16.5%), the highest in Sinularia leptoclados (91.1%, Table 4). 
When C-loss due to mucus production was compared using the total 
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Table 4: Mucus production (mucus P) and the proportional loss of 
produced ( % 24h P) or res pi red ( % 24h R) Carbon due to 
mucus production under sedimented and unsedimented 
conditions. Absolute values of mucus production are given 
in mgCg(coral)-lday- 1 . Mucus sheet refers to the entire 













models ( 50% PARs and 25% PARs), the proportional differences in 
the share of C- l oss due to mucus production of daily respiration 
and net production were not significant (U-test, z=l.21, p=0.22 
for respiration and production respectively). 
Carbon content o f the total mucus adhering to the sediment was 
very high and accounted in most species for more than a full days 
production ranging from only half a day's net production in Favia 
fayus to 3.5 days worth of net production in Sinularia dura (Table 
4 ) • 
Discussion 
The results of this study and the modelling exercise show clearly 
how profound an influence sedimentation exerts on the energetic 
balance of hermatypic hard and soft reef corals. This is due to 
the sediment's ability to absorb or reflect light and to stimulate 
increased mucus production. Both these factors cause shifts in the 
coral's energy balance, which lead to a decreased energy input by 
algal production and an increased energy export by stepped-up 
mucus production. Although significant differences existed between 
the production and respiration values of the hard and the soft 
corals (soft corals produced and respired much less per unit 
tissue than hard corals), their immediate energetic reactions to 
sedimentation was roughly the same as in the hard corals, i.e. 
loss in production and respiration. However, unlike the hard 
corals, soft corals showed little active behaviour to rid 
themselves of sediment, other than inflation of the entire 














The relative similarity o f the different corals' reactions, 
despite varying baseline production and respiration, allowed 
construction of a generalized scheme of the physiological response 
of corals to sedimentation . Fig. 12 is a conceptual diagram 
explaining the dynamics of sediment/coral interaction. It is based 
on the results from the 50% PARs model (Figs. 8 & 10) and the 25 % 
PARs model (Figs. 9 & 11). The models assume a constant output of 
mucus over the day (Crossland et al., 1980). In normal conditions 
a high proportion of ambient 1 ight (vertical arrows) reaches the 
zooxanthellae (indicated as black dots), which photosynthetically 
produce carbon. Animal and algal respiration together accounted 
for about 90% of the da ily net production. Of the total 
respiration approximately 35 % was used for mucus production, while 
about 65% could be used fo r other metabolic requirements. Under 
the tested sedimentation c onditions (200 mgcm-2) the situation 
changed dramatically. Only a bout 25% of ambient light reached the 
zooxanthellae, which were thu s only able to produce photosyntheti-
cally only about half of t he production reached under control 
conditions. Respiration accounted for about 130% of the daily 
production and 65% of the tot al respiration was allocated to mucus 
production but only 35% to general metabolic requirements. The 
increased respiration (re lative to production) and the 
productivity loss due to reduction of light pushed the P/R ratios 
of all but one coral spec ies (Lobophytum yenustum) below 1, 
indicating a situation where photosynthesis produces less carbon 
than is respired. The fact t hat Lobophytum yenustum still had a 
positive C-balance can be explained by its growth form. Numerous 
high ridges on the coral's upper surface create a large proportion 
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Fig. 12: Conceptual model of the influence of sediment on coral 
energy budgets . Vertical arrows indicate ambient light 
levels. Black dots indicate zooxanthellae. Shading on the 
outs i de of semi circle indicates sediment. P=Production. 
Product i on values are percentages of average maximum 
product i on obtained in the 50% PARs model. Rt= total 
respirat ion, expressed as percentage of the production 
inside t he styl i zed coral. M= percentage of respired C lost 
to mucus, R= percentage of respired C used for other 












not suffer any losses in photosynthetic production. This showes 
the importance of coral morphology on countering harmful effects 
of sedimentation (see previous chapter; Stafford-Smith, 1993). 
In the 25% PARs model the energetic starting point for most corals 
was already in the heterotrophic domain at P/R ratios well below 1 
(Table 3) . Again, as in the previous model, overal 1 metabolic 
activity decreased with sediment application, while the 
proportional share of respiration in production doubled. In this 
model corals respired roughly 2.5 times the amount of C than they 
produced in 24h. 
It is obvious that such a situation is most unfavourable for the 
organism's fitness. Sedimentation, however, not only interferes 
with the coral's energy balance by forcing respiratory losses up 
and photosynthetic production down, it also renders heterotrophic 
energy gain by prey capture difficult by interfering with the prey 
capturing apparatus. This may however be of lesser importance, as 
symbiontic corals are believed to be less efficient prey-catchers 
due to morphological adaptations for harbouring zooxanthellae 
(Wilkinson et. al, 1988). Under heavily sedimented conditions the 
corals therefore seem to shut down most of their normal metabolic 
functions in order to produce large quantities of mucus, which 
seemsto aid sediment removal (Bak & Elgershuizen, 1976; Coffroth, 
1988; Stafford-Smith & Ormond, 1992). The practice of producing 
mucus sheets (Coffroth, 1988; Stafford-Smith & Ormond, 1992) 
appeared in the present study to be an extremely costly way of 
reacting to the environment, as in most cases carbon equivalent to 
several days of production was found in mucus adhering to sediment 
(Table 4). It seems very likely that over longer periods of time 












and may very we l l explain reported long-term changes in physiology 
(Szmant-Froelich et al., 1981) and damage to coral tissue by 
continued sedimentation (Peters & Pilson, 1985; Rogers, 1990; 
Stafford-Smith & Ormond, 1992). In the next chapter I investigate 
the effects of long-term sedimentation on hard- and soft corals. 
The diagrams also illustrate another finding. While the share of 
respiration in production increases under sedimentation, the total 
respiration in sedimented conditions is much lower than in 
unsedimented conditions. It is also interesting to note that while 
production values showed the expected saturation curve (Barnes & 
Chalker, 1990; Falkowski et al., 1990), respiration did not follow 
this trend but showed a linear increase with increasing light 
levels in some hard- and soft corals and at least a tendency to 
increase in the other hard- and soft corals (Figs. 3 & 4). Similar 
results were reported by Titlyanov (1991), who observed increased 
respiration over the peak production period in a 24h cycle in 
Pocillopora damicornis. It 
effects (Schick & Dykens, 
respiration values, while 
photosynthetically produced 
conditions (Dykens & Schick, 
is conceivable that photodynamic 
1985) play a role in increasing 
net production stagnates. The 
oxygen is toxic in hyperbaric 
1984; Schick & Dykens, 1985), which 
are achieved under maximum production. The corals therefore have 
to counteract these effects by enzymatic activity (Dykens & 
Schick, 1984; Schick & Dykens, 1985). It is possible that the 
increased enzyme production in higher light levels is one of the 
causes of increased respiration, while production might stagnate 
due to photodynamic processes (Falkowski et al. 1990). 
The production modelling exercise and mucus analysis showed that 












different ambient light levels, corals living in lower light 
levels may be more adversely affected than corals 1 i ving in a 
better lit environment. The little light that is available, gets 
even further reduced by the layer of sediment on the coral. 
Furthermore, the proportional increase in respiration was found to 
be higher in poorly-lit than in better-lit conditions. The 25% 
PARs model showed most co r als to be heterotrophic over 24h. 
Therefore a layer of sediment on the animals, which would also 
interfere with prey capture, has a negative inf 1 uence on energy 
uptake. 
On South African coral reefs , shallow communities are dominated in 
wide areas by the soft corals Lobophytum patulum, Sinularia 
leptoclados and other species with similar morphology. This study 
has shown that these corals lose less productivity under 
sedimented conditions, due to their morphology. This may give them 
enough advantage to outgrow most other competitors with a less 
advantageous growth form. 
Conclusion 
The present models for the energy balance of hard and soft corals 
under sedimented and unsedimented conditions show that 





causes a loss of 
C-production by 
energy budgets of al 1 
available 1 ight, which 
photosynthesis. Overall 
respiration was found to decrease in accordance with production, 
but the proportional share o f respiration increased, 
P /R ratios lower than 1 in almost al 1 species in 
resulting in 
both models~ 
Mucus production proved to be an important C-sink for the coral, 












stepped-up mucus production more than doubled. Mucus adhering to 
cleared-off sediment amounted (in terms of C-content) to between 
one half and several days worth of production. This leads to the 
assumption, that mucus sheets, as commonly used by corals as 
defence against sedimentation, are metabolically very expensive. 
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EFFECTS OF SHORT- AND LONG TERM SEDIMENTATION ON SOUTH AFRICAN 
HARD- AND SOFT CORALS 
Abstract 
The effects of experimentally induced sedimentation on a short term (17 hours ) 
and a long-term ( 6 weeks ) basis were investigated in four hard coral species 
(Favia fayus, Favites pentagona, Pl atygyra daedalea, Gyrosmilia interrupta) and 
five soft coral species ( Lobophytum depress um, L. venustum, Sinularia dura, .S...... 
leptoclados, Sarcophyton glaucurn) from South Africa. Additional short-term 
experiments were conducted on another four hard coral species (Galaxea 
fascicylaris, Cyphastrea chalcidicym, Favjtes abdita, Goniopora dj iboytensis). 
Hard corals were found to be very active in clearing sediment from their 
surface, while soft corals exhibite d much less success in clearing their entire 
surface. The efficiency of short - term sediment clearing in hard corals was 
dependent primarily on the shape of the corallum. The usual reaction to sediment 
application was hydrostatic inflat i on of the polyps in hard corals and of the 
entire corallum in soft corals. I ncreased tentacular action was observed in 
Gyrosmilia interrypta, a species unable to inflate its polyps to the same extent 
as the other species. Long-term sedimentation lead to exhaustion and reduced 
behavioural response of the corals. Inflation of polyps or the corallum remained 
the same through the entire course of the experiment, while other activities, 
such as tentacular activities, c e ased completely. In hard and soft corals, 
tissue necroses appeared within the first week of long-term sediment 
application. Death of entire coloni es due to sedimentation was observed in soft 
corals but not in hard corals. Soft corals lost significantly more weight under 
sedimented than under control cond itions. In soft corals partial bleaching of 
continually covered areas was obse rved. Different grain sizes of sand had no 
influence on clearing reaction or e fficiencies. The different reactions of hard 
and soft corals to long-term sedimentation are used to interpret community 













It is a well established fact that sedimentation is an important 
development factor controlling coral growth and thus reef 
(Hubbard, 1986; Rogers, 1990) . Sedimentation can interfere with 
corals directly, by influencing growth rates (Hubbard & Scaturo, 
1985), metabolism (Dallmeyer et al., 1982; Abdel-Salam & Porter, 
1988; Edmunds & Davies, 1989, see next chapter) and fecundity 
(Tomascik & Sander, 
damage (Peters & 
1987), as well as by causing histopathological 
Pilson, 1985); it can also interfere at 
population level by either reducing or facilitating larval 
settlement (Rogers et al., 1984; Wittenberg & Hunte, 1992). 
Corals have developed various defence mechanisms to sedimentation. 
Hard corals can reject sediment to a certain degree by means of 
morphological adaptations and by directed behaviour (Hubbard & 
Pocock, 1972; Bak & Elgershuizen, 1976; Lasker, . 1980; Stafford-
Smith & Ormond, 1992; Stafford-Smith, 1993), soft corals have 
however been neglected in such studies and only circumstantial 
evidence exists of their ability to withstand sedimentation 
(Dinesen, 1983; Dai, 1991). On South African reefs, however, they 
form a significant proportion of the coral community and are 
dominant over wide areas. I have previously speculated that 
sedimentation may be a key factor influencing South African coral 
communities (see Part II), resulting in differential dominance of 
hard and soft corals in areas of different sedimentation. In order 
to verify these speculations, it is of importance to know whether 
hard and soft corals react differently to sedimentation. 
The aims of the present study were: 1) to establish if there are 
differences in the mechanisms employed by hard and soft corals in 
















short-term and long-term 
observed reactions of the 
sedimentation; 3) to 
different species with 
community structure on South African reefs (see Part II). 
Material and methods 
All experiments were conducted in the laboratory, as strictly 
regulated condi t ions were desired. The experimental corals were 
split into two g r oups. Nine species were used for the entire 
experimental period , as enough replicates (n=8) were available for 
these species (the hard corals Favia favus, Favites pentagona, 
Platygyra daedalea, Gyrosmilia interrupta and t he soft corals 
Lobophytum depressum, Lobophytum venustum, Sinularia dura, 
Sinularia leptoclados, Sarcophyton glaucum). A second group of 
corals was also used in parts of the experiment (Galaxea 
fascicular i s, Cyphastrea chalcidicum, Favites abdita, Goniopora 
diiboutens i s) in order to provide additional data. However, only a 
single specimen of each of these species was available. While this 
severe limitation precluded any statements on species-specific 
responses of these species to sedimentation, the data obtained 
from these corals could still be used as additional data-points 
characterizing the responses of certain growth-form-types. 
All corals were collected on the Maputaland reef systems in 
northern Natal and transported by truck in a 500 litre container 
with sea water slightly hypersaturated with medical oxygen to 
Durban. There they were kept in flow-through tanks with well-point 
sea-water at l i ght levels roughly comparable to their natural 
habitat. Al 1 the species were common and considered indicators 
(see Part II) for either high sedimentation (F. fayus, £.... 












environments (L. venustum, S. leptoclados), although two species 
(G. interrupta, P. daedalea) did not show any preference for 
either of these environments . Eight specimens of each species were 
used in the experiments. The animals were fed twice a week with 
rotifers and brine-shrimp nauplii (Peters & Pilson, 1985) to avoid 
starvation, in case heterotrophic energy uptake was necessary. 
Under the experimental light conditions, however, all animals were 
autotrophic under the controlled control conditions (light levels 
were held at 50 % PARs, see preceding chapter for rationale). 
The short-term sedimentation experiment 
The sediment used was locally collected sand. Three batches were 
used to test for diffential reaction to the different grain sizes 
of fine (average grain size=0.129mm), medium (average grain 
size=0.253mm) and coarse sand (average grain size=0.699mm). The 
effect of grain size was tested for all hard corals but only for 
two soft coral species (Lobophytum venustum, Sarcophyton glaucum). 
The sediment was applied to the corals through a funnel, which 
ensured that all sediment landed on them. It was applied to 
provide a continuous cover o f 200mgcm-2, this being the dose used 
in al 1 studies during the sedimentation experiment (see previous 
chapter). The rejected sediment was collected in trays positioned 
under the corals and collected after 10, 100 and 1000 minutes. It 
was filtered through a sieve of 0.04 mm mesh, air dried and 
weighed. After 1000 minutes all sediment remaining on the corals 
was removed and weighed. The measurements thus obtained were 
clearing rate (the amount of sediment cleared off the corals, 
expressed as gmin-1) and clearance efficiency (the proportion of 
sediment removed at the end of the experimental period). The 












sediment was applied. When collecting the trays, the condition of 













To test for the corals ' reaction to continuous sedimentation, a 
long-term experiment was set up. Three to five specimens o f each 
species were placed in adjacent tanks, one for control conditions 
and one for sedimented conditions. Care was taken to avoid putting 
the animals into physical contact, as this could have resulted in 
aggressive reactions and tissue damage due to tentacular action, 
which could have distorted results. A constant flow of sediment 
onto the experimental corals was maintained for six weeks by means 
of a recirculatory system as illustrated in Fig. 1. The sediment 
cover on the coral s was maintained at roughly 200 mgcm-2, this 
being the amount of sediment being used in parallel physio l ogical 
experiments (see previous chapter) and a level of sedimentation 
corresponding well to that observed on the reefs (see Part II). 
At weekly intervals the corals of the control and exper i mental 
groups were weighed and their volume was determined by me ans of 
water displacement. Soft corals were squeezed dry with a water 
absorbant cloth until no more water could be drawn. This procedure 
was necessary, as soft corals can hold varying degrees of water, 
which would distort results. During the weighing procedure care 
was taken not to damage the animals. Hard corals could not be 
weighed as live tissue only made up a small fract i on of the total 
weight ( skeleton +soft tissue) and the changes in weight due to 












Description of colony morphol ogy 
As all specimens had a massi ve, more or less rounded growth form, 
it was necessary to descri be their morphology in standardized 
terms. Their degree of s phericity, i.e. how closely they 
approached a hemisphere, was expressed by a simple height/diameter 
ratio, similar to that formul a ted by Lasker (1980): 
Is=maximal height / maximal diameter 
which is 0.5 for a hemisphere (the smaller the index, the flatter 
the corallum). This index was not used for soft corals, which had 
either a completely flat surface (L. depressum, S. dura) or a very 
complicated 
projections 
surf ace, with 
(L. venustum, s. 
numerous ridges 
leptoclados). In 
index would not have made sens e and was not used. 
or finger - like 
these cases the 
Also a meandrization index, a s formulated by Veron et al. ( 1977) 
was used to describe the degree of fusion of individual corallites 
into longer series (also refe r red to as "valleys"). 
Im=number of centres/numbers of valleys 
The higher the value, the longer the valleys. Monocentric species 
have an Im of 1. 
Chlorophyll analysis 
Chlorophyll was extracted by means of hot methanol extraction 
(HMSO, 1986) from tissue blockSof 5mm3 taken from different parts 
of the experimental colonies. Optical densities were read at 664, 
647 and 630nm and converted to concentration of total chlorophyll 
(a, b and c) using the formula derived by Jeffrey & Humphrey 
(1975). 












Description of colony morphology 
As all specimens had a massive, more or less rounded growth form, 
it was necessary to describe their morphology in standardized 
terms. Their degree of sphericity, i.e. how closely they 
approached a hemisphere, was expressed by a simple height/diameter 
ratio, similar to that formulated by Lasker (1980): 
Is=maximal .height/maximal diameter 
which is 0.5 for a hemisphere (the smaller the index, the flatter 
the corallum). This index was not used for soft corals, which had 
either a completely flat surface (L. depressum, S. dura) or a very 
complicated surface, with numerous ridges or finge r like 
projections (L. venustum, S. leptoclados). In these cases the 
index would not have made sense and was not used. 
Also a meandrization index, as formulated by Veron et al. ( 1977 ), 
was used to describe the degree of fusion of individual corallites 
into longer series (also referred to as "valleys"). 
Im=number of centres/numbers of valleys 
The higher the value, the longer the valleys. Monocentric species 
have an Im of 1. 
Chlorophyll analysis 
Chlorophyll was extracted by means of hot methanol extraction 
(HMSO, 1986) from tissue block of 5mm3 taken from different parts 
of the experimental colonies. Optical densities were read at 664, 
647 and 630nm and converted to concentrat i on of total chlorophyll 
(a, b and c) using the formula derived by Jeffrey & Humphrey 
(1975). 













a) Reactions to short-term sedimentation 
1) Clearance rates and the influence of colony morphology 
It was apparent that major differences existed in the clearance 
rates and clearing efficienci es of hard and soft corals (Table 1, 
Figs. 2&3). With the exception of S. glaucum, soft corals were 
less efficient than hard corals (Fig. 3). Within these two 
categories differences also existed. The most obvious factor 
governing the ability of the hard corals to reject sediment was 
their colony shape. The runoff and spontaneous clearance rates 
(sediment recovered in the f irst 10 minutes) were significantly 
higher in very spherical cora ls (sphericity index 0.4-0.5) than in 
flatter specimens (sphericity index less than 0.4, t-test, t=-4,01 
p<0.01). In hemispherical colonies there were significant 
differences in the clearing rate with time 
p<0.001), clearance being markedly higher in 
minutes. Much of this high clearance could be 
(ANOVA, F=42.8, 
the first ten 
attributed to 
passive runoff. However, over the entire period, no correlation 
existed between spherici ty and clearance rate and efficiency in 
hard corals (R=0.53, p>0.05 with fine sand; R=0.30, p>0.05 with 
medium sand; R=0.37, p>0.05 with coarse sand; Table 1) indicating 
the importance of other morphological and behavioural factors. No 
differences in clearing rates with time were observed in flat 
colonies of sphericity indices less than 0.4 (ANOVA, F=0.92, 
p>O. 05), indicating a more even rate of sediment rejection. The 
overall success of sediment rejection was not only due to 
spherici ty, as no significant differences existed in the overall 
clearance success (over the entire period) between the groups with 












incoming air hose 
water ~ 
inlet 





sediment r eservoir 
Fig. 1 : The apparatus used to create a permanent high 
sedimentation environment. Experimental corals were placed 
on a plastic grid, which did not allow any accumulation of 
sediment other than on the animals themselves. Sediment was 
sucked up inside the central column by means of an air-lift 
and distributed evenly over the experimental area with the 
help of an inverted funnel perforated at regular intervals. 
A circular current in the basin evenly distributed the 
-
sediment. Water supply was flow-through, total water 
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Fig. 2: Cumui"ative sediment rejection by the tested hard- and soft 
coral species. Species indicated with an aster ix were 
represented by a single specimen only. All other species 
were properly replicated. Not all species were tested with 












0.56, p>0.05 with fine sand; t=-1.15, p>0.05 with medium sand; t=-
0.03, p>0.05 with coarse sand). All the hard corals succeeded in 
clearing over 50% of the applied sediment off the corallum within 
1000 minutes. Calyx size was an important factor in aiding 
sediment clearance (Fig. 4a-d), as the species with larger polyps 
cleared fine sediment faster than the species with smaller polyps: 
there existed a linear relationship between calyx size and 
clearance rate in plocoid corals (Galaxea fascicu l aris, Cyphastrea 
chalcidicum, Favia favus, Favites pentagona, Goniopora 
djiboutensis, Hydnophora microconos) with fine sand but not with 
the other sediment types. A significant correlation was also 
evident when the data were averaged for all three types of 
sediment (Fig. 4). No significant correlated existed between the 
number of calyces per surface area unit and clearance rate, 
although there was a consistent pattern for the relationship to be 
negative (r=-0.44, p>0.05 with fine sand, r=-0.54, p>0.05 with 
medium sand; r=-0.49, p>0.05 with coarse sand). In meandroid 
species, the degree of meandrization was of importance, as 
clearance rate increased with increasing meander length, at least 
in the case of medium sand (Fig. 5a-d). There were no differences 
in clearing rates between plocoid and meandroid species ( Fayia 
favus, Fayites pentagona, Cyphastrea chalcidicum, Fayites abdita 
versus Platygyra daedalea, Gyrosmilia interrupta: t=-2.2, p>0.05 
with fine sand; t=-1.91, p>0.05 with medium sand ; t=-1.89, p>0.05 
with coarse sand). 
The soft corals showed much less activity in rejecting sediment 
than the hard corals. The runoff rates were low due to the flat 
growth forms, except in small specimens of Sarcophyton glaucum 



































.µ F. hNr.1$ P. daedaletJ. L depressum S. dura S. glaucum G. fascicularis F. l!Jbdita 
F. pentagona G. Interrupts L venustum S. leptoclados C. chalcidlcum G. djiboutensis 
• coarse StJnd ~ medium sand l ilili:l:'l~ fine sand 
Fig . 3: Sediment shedding ef f iciency of the experimental species 
within a 1000 minute period. Values are proportion of 
applied sediment cl e ared by the corals. Lobophytum 
depressum, Sinularia dura and Sinularia leptoclados were 
only tested with one single grain size sand. Data for 
species indicated with an asterisk were obtained from a 
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sediment. This was not the case in a large specimen (20 cm 
length). However, no active clearing behaviour was observed in 
this species and in bigger specimens none of the sediment on flat 
parts was removed. In the other species of soft coral, morphology 
also played a ro l e in aiding run-off or in concentrating the 
sediment in certain areas of the colony. Runoff and concentration 
of sediment in certain areas was enhanced by the radially arranged 
ridges in Lobophytum venustum and some specimens of Sinularia 
~, and the finger-like projections in Sinularia leptoclados. 
None of the soft corals showed any polyp-activity or other visible 
reactions to short-term sediment application. Inflation of the 
colonies by as much as 30% of their resting volume was observed in 
all species. 
In hard corals there were significant differences in sediment 
clearance success between the time intervals 10, 100 and 1000 
minutes (ANOVA, F=8.026, p<0.001) with most cleared sediment 
recovered in the first ten minutes (Fig.2). This was entirely due 
to runoff. Also , in soft corals there were significant differences 
in sediment clearance between the time intervals (F=14.07, 
p=0.0008). Unlike the hard corals, however, most sediment was 
rejected in the time between 100 and 1000 minutes after 
application (Fig. 2). This indicated a slower sediment shedding 
response. 
Behavioural response to sedimentation was mainly of two types. The 
first reaction was hydrostatic inflation of the polyps of the hard 
corals, or of the entire corallwn of the soft corals. This 
reaction great ly enhanced the runoff, especially from 
hemispherical hard corals and from the sloping edge of soft coral 













inflated polyps to reject sand. On flat coralla of Favia favus, 
Favites pentagona, Hydnophora microconos and Platygyra daedalea, 
differential inflation of polyps in specific areas was used to 
shift the sediment. Removal of sediment led to eventual deflation 
(within 30 minutes) of the polyps. Disposal of sediment by 
tentacular action was observed in Gyrosmilia interrupta. Platygyra 
daedalea used inflated polyps , ciliary activity was inferred, but 
could not be proven, by the way this species moved sediment along 
the valleys of fused corallites. It is likely that cilia on the 
oral field helped move the sediment concentrated in certain areas 
by the inflated polyps. 
2) Effect of different grain sizes 
There were no significant differences in clearance efficiency 
after 10, 100 and 1000 minutes, overall clearance efficiency and 
calculated clearance rates between the three types of sediment 
used ( ANOVAs, 
p=O. 4 7 after 
F=l.19, p=0.32 
F=2.554, p=0.09 in the first ten minutes; F=0.773, 
100 minutes; F=O .125, p=O. 883 after 1000 minutes; 
for clearance rate, F=O. 373, p=O. 694 for overal 1 
clearing efficiency). 
Bl Reactions to long-term sedimentation 
ll Levels of activity 
In hard corals reactions we r e varied. In Fayia fayus, Fayites 
pentagona and Platygyra daeda l ea, first contact with the sediment 
lead to immediate inflation o f polyps. Continued cover by sediment 
resulted in the extrusion of mesenterial filaments. After a week 
of continuous sediment coverage many of the polyps were fully 












Responses of hard-corals to long-term 
sedimentation 
F. favus F. pentagons P. daeda/ea 
hydrostat. inflat. yes yes yes 
tentacular activity no no no 
increased mucus p. yes yes yes 
congealed sediment yes yes yes 
small necroses yes yes yes 
large necroses no yes no 
death of colonies no no no 










Table 2: Responses of hard corals to long-term sedimentation 
during a 6-week experimental period. Only responses which 













behaviour continued through the entire experimental period. 
Gyrosmilia interrupta reacted to the ongoing sedimentation by 
contracting the previously extended tentacles. During short term 
sedimentation the tentacles were active in removing sediment, but 
this behaviour ceased under the long-term sediment stress. These, 
and other, reactions of hard corals are summarized in Table 2. 
All soft corals, except Lobophytum depressum, immediatedly ceased 
activity with the onset of sedimentation and retracted all polyps. 
No tentacular activity was discernible. However, similar to the 
short-term sedimentation experiments, most colonies inflated at 
the beginning of the experiment. Specimens which suffered tissue 
damage remained constantly inf lated, while the other specimens 
showed no consistent pattern. Maximum inflation lead to about 30% 
size increase compared to control conditions. Some Sarcophyton 
glaucum colonies became 1 imp and def lated at times. This aided 
clearance of the sediment as it would simply slide off the hood. 
These specimens also showed inflation of the entire corallum 
alternating with deflation. The behavioural reactions of soft 
corals are summarized in Table 3. 
2) Tissue necroses 
In the hard corals, tissue necroses started to appear after 15 
days. In Fayia fayus, Fayites pentagona and Platygyra daedalea 
necroses formed predominantly on the periphery of the colony. In 
Gyrosmi 1 ia interrupta they formed in the centre of the colony. 
Over the next two weeks no dramatic changes happened. In one 
specimen of Fayia fayus the t issue necrosis healed. In the other 
specimens tissue necroses, where present, slowly proceeded to 


















death of colonies 
local bleaching 
Responses of soft corals to long-term 
sedimentation 
L depressum L venustum s. dunt S. /eptoc/ados 
yea yes yes yes 
partly partly no no 
yes yes yes yes 
yes yes yes yes 
yes yes yes yes 
yes no no no 
yea no no no 
no yes yes yes 









Table 3: Responses of soft corals to long-term sedimentation 
during a 6-week experimental period. Only responses which 













Weight loss in soft corals during the experiment 
% of original weight standard error % of original weight standard error 
control control sedimented sedimented 
L depressum 75.8 0.8 38.2 22.1 
L 11811Jstum 100.0 0.0 74.3 9.2 
s. dura 94.0 3.0 85.0 2.3 
s. leploclados 100.0 0.0 89.5 3.8 
S. g/aucum 75.6 12.1 22.5 22.5 
Table 4: Comparison of weight loss of the experimental and control 
corals over the six week experimental period. Values are 













and the early necroses most frequently started to appear on the 
tops of the thecae in al 1 species. At the end of the experiment 
(after 4 weeks) most tissue necroses in all hard corals were 
stable and had not expanded in the last week of the experiment. 
Only one specimen of Favites pentagona had lost a substantial 
amount (2/3) of its tissues. In all other specimens and the other 
species only individual polyps or series of up to three polyps 
were lost. The reactions of hard corals to long-term sedimentation 
are summar i zed in Table 2 
Among the soft corals tissue necroses were present in Lobophytum 
depressum prior to the experiment, and increased in size within 
three days of the beginning of the experiment. New tissue necroses 
formed on one specimen of L. venustum and S. leptoclados. In 
Sarcophyton glaucum, tissue necroses appeared on the hood and the 
stem. This trend was maintained through the entire course of the 
experiment. After 14 days one specimen of S. glaucum and 1 
specimen of L. depressum died, while no such mortality was 
observed in the other soft or hard coral species. Tissue necroses 
continued to be formed and to enlarge in all soft coral species. 
They were mostly round and formed neat pits, which kept enlarging 
towards the periphery. Most necroses were located in flat parts of 
the animals. The most serious necroses were found on S. glaucum 
and L. depressum. However, while S.glaucum tended to die very 
quickly ofter the onset of necroses, L. depressum continued to 
live, despite serious tissue damage. The reactions of soft corals 
to long-term sedimentation are summarized in Table 3. Soft corals 
lost significant ly more weight in sedimented conditions t han in 

















Effects of local bleaching on 
Chlorophyll content 
( 
bleached area unbleached area t-value 
- 3.13±1.03 -
1.41±0.81 3.21±0.83 -4.64 
0.44±0.22 1.06±0.17 ·5.36 









Table 5: Chlorophyl 1 content in partially bleached soft corals. 
Values are in Chlorophyll per surf ace tissue. 
Lobophytum venustum was included for comparative reasons. 












changes in hard corals were not high enough to be detectable 
against the background of the heavy skeleton. 
3) Bleaching 
Serious bleaching was observed after 5 weeks on the soft corals 
Lobophytum venustum and Sinularia dura. Only the central, flat 
part of the colony was concerned, the ridges, which at no stage 
were completely covered by sediment, did not bleach. Significant 
differences were found in the chlorophyll concentrations of 
bleached and non-bleached parts in two of the three species (Table 
5). Of the hard corals , only one specimen of Favites pentagona 
bleached shortly after the beginning of the experiment. 
4) Mucous sheets 
No mucous sheets comparable to those observed under natural 
conditions were observed during the entire experiment. However, in 
all soft corals of the genera Lobophytum and Sinularia sediment 
particles were stuck to the surface of the colonies by what seemed 
to be congealed mucus. In hard corals the presence of mucus was 
inferred by sediment particles being stuck together and hanging 
from the edge of the colonies. This was most frequently observed 
in the flat speci mens. The formation of mucous sheets did not 
occur in the hard corals either. 
Discussion 
The results of t his study show clearly, that while all tested hard 
and soft corals are very well able to withstand short-term 
sedimentation, long-term sedimentation results in various stress 












that colony morphology plays a crucial part in the coral's ability 
to cope with short- and long-term sedimentation. In hard corals 
the sphericity of colonies is of importance in the early phases of 
sediment shedding, influencing the relative ability of a colony to 
clear sediment quickly. The flat specimens always fared worse than 
the hemispherical ones, especially in the long-term sedimentation 
experiment. While in very rounded specimens tissue death was 
restricted to peripheral areas, where the shed sand accumulated, 
flat specimens also suffered severe tissue necroses in the central 
part of the colony. 
This study showed that in some cases calyx size influenced the 
rate or efficiency of sediment clearance. Although it seems to be 
a generally observed phenomenon (Hubbard & Pocock, 1972; Hubbard, 
1973; Stafford-Smith, 1993), it is not fully clear why calyx size 
should have a strong influence on sediment clearance. The general 
behavioural response of most hard corals to sedimentation seems to 
be polyp inflation (Stafford-Smith, 1993; this study), the 
inf lated polyps then form a smooth surface from which sand can run 
off easily, so I see no intrinsic advantage for sediment shedding 
in having larger polyps. In this respect it is also not surprising 
that no differences existed in the sediment clearing efficiency of 
meandroid .and plocoid corals. However, both meandroid species (£.a.. 
daedalea and G. interrupta) were not able to inflate their polyps 
to a similar extent as the plocoid species (Fayia fayus and 
Fayites pentagona), which may indicate that other mechanisms like 
increased ciliary activity (as suspected for Platygyra daedalea) 
or tentacular action (as observed in Gyrosmilia interrupta) play 
an important role. It is however interesting to note, that within 












a faster sediment clearance rate, al though no statistical 
relationship ex i sted apart from the case of medium sand. This may 
indicate that the valleys serve as canals for the transportation 
of sediment and that longer valleys fulfil this function better 
due to the absence of obstacles in the path of the sediment being 
removed. 
The morphology of soft corals seemed to ensure that at least some 
parts of the colony were not covered by sediment. The numerous 
radial ridges in L. venustum and S. dura, as well as the finger-
like projections i n S. leptoclados always kept a large portion of 
the corals' surface above the sediment. The parts which were 
covered, however, 
sedimentation, as 
did suffer, especially under 
can be seen from the formation 
permanent 
of tissue 
necroses and localized bleaching. 
The behavioural responses of corals to short-term sedimentation 
seemed always to be of a nature which would incur the least 
expenditure of energy. In the short-term sedimentation experiment 
none of the species changed its behavioural pattern after the 
application of sediment. In species in which the polyps were 
extended before sediment loading (G. interrupta, Goniopora 
djiboutensis), retraction was only observed immediately after the 
impact of the sediment. Shortly afterwards the corals began with 
cleaning activity using their tentacles. 
polyps were retracted before sediment 
reaction was hydrostatic inf lat ion of 
In hard corals where the 
loading, the most common 
the polyps (F. fayus, ~ 
pentagona, P. daedalea, F. abdita). Soft corals also inflated, but 
this alone did not lead to a cleaning effect that was as effective 
as that in the hard corals. The soft corals appeared to need some 












Behavioural responses to sedi mentation changed only partly in the 
long-term experiment. Two of the hard coral species (F.fayus, 
F.pentagona) extruded mesenterial filaments in a reaction to long-
term cover by sediment. This is normally an aggressive or 
defensive reaction to other species (Lang & Chornesky, 1990), 
which probably indicates severe stress of the sedimented animal. 
The same response was reported by Stafford-Smith and Ormond 
(1992), but no details are g i ven for what period of time sediment 
was applied . It appears however, that they observed extrusion of 
mesentaries as a response to short-term sediment application. 
The soft corals did not react differently in any way under long-
term sedimentation compared with short-term sedimentation, but 
many stayed permanantly inf lated. Inflating the corallum or the 
polyps may also have metabolic advantages, apart from only forming 
a rounder shape which promotes run-off. As a layer of sediment 
might hinder nutrients or waste from reaching or leaving the coral 
by means of diffusion, a greater amount of water circulating 
within the coral might compensate for the loss of active outer 
surface area. 
Increased mucus production was indicated by a thick mucous layer 
enveloping numerous sand grains, which thus stuck to the coral's 
surface. However the production of mucous sheets (Coffroth, 1988) 
was not observed in the laboratory, only in the field. 
In the long-term sedimentation experiment it appeared that the 
corals' efforts to clear themselves of persistant sedimentation 
changed from a minimal response, like polyp inflation, to 
energetically more expensive responses, such as increased mucus 
production. As the experiment continued, the reactions of the 












that most corals were exhausted after about a week of continuous 
sedimentation and shortly afterwards serious tissue necroses 
started developing. Physiological implications of this observation 
were examined in detail in the preceeding chapter. 
As the dominant reaction of al 1 corals to sedimentation was to 
promote runoff rather than active transport of particles , it is 
not surprising that differnt grain-sizes in the experimental sand 
did not have any effects on the clearing reactions, clearing 
speeds and clearing efficiencies of the corals. 
The reactions of the tested hard and soft corals also allowed 
conclusions to be drawn about processes underlying coral community 
structure on South African coral reefs. I have speculated in a 
previous section of the thesis (Part I I), that soft corals only 
dominate in areas of lower sedimentation, such as reef tops, while 
high sedimentation environments, such as gullies, are 
characterized by hard corals. The results of the present study 
support these assumptions. As no behavioural reaction towards the 
clearing of accumulated sediment was observed in any of the soft 
coral species, it is assumed that these animals rely on water 
motion to keep them clean. Sediment may be washed off or, if 
mucous sheets (Coffroth, 1988) have been formed, the entire mucous 
sheet plus sediment may be removed by water movement, leaving the 
animal clean. This mechanism would explain why most soft corals, 
and particularly Lobophytum yenustum and Sinularia leptoclados are 
found in elevated parts of the reefs at Sodwana Bay , where 
sediment deposition is low and water motion high in times of heavy 
surge. The two species of soft coral which occur within gullies 
and higher sedimented areas on Sodwana reefs, Lobophytum depressum 












applied sediment when compared with the other soft corals. They do 
not seem to be adapted to a high-sedimentation environment. Most 
colonies were found growing on the near vertical gully walls. The 
orientation of such colonies then makes it impossible for sand to 
accumulate on them. Sarcophyton glaucum, while suffering heavy 
losses when subjected to permanent sedimentation, appeared to cope 
quite well with short-term application of sediment. Its growth 
form al lowed the colony to bend and shed most of the sediment. 
This may allow this species to persist in areas with temporarily 
elevated levels of sedimentation. 
Hard corals, on the other hand, were very active in shedding and 
promoting run-off of accumulated sediment and die-back and 
bleaching levels were much lower than in the soft corals. It is 
therefore assumed that they are better adapted to an environment 
with higher sedimentation, which would explain why they are 
equally common inside and outside gullies on South African reefs. 
Due to the relative scarcity of soft corals in these environments 
hard corals dominate areas of higher sedimentation on these reefs. 
This study therefore supports the conclusion that sedimentation is 
a major forcing factor influencing the structure of South African 
coral communities. 
Conclusion 
soft corals to Differences exist in the reactions of hard and 
short-term and long-term, artificially' induced, 
basic reaction to sedimentation was the same 
sedimentation. The 
in hard and soft 
corals, namely hydrostatic inflation of the polyps (in har9 
corals) or the entire colony (in soft corals). Due to their shape 












sediment shedders . Morphology was very important in the corals' 
ability to shed sediment and influenced the rate of shedding. In 
hard corals the most advantageous colony form was hemispherical, 
which allowed a maximum run-off of sediment and greatly 











behavioral reaction for about a week, after which it s topped, 
apparently due to energetic exhaustion. After two weeks, tissue 
necroses started to form; after four weeks partial bleaching was 
observed in soft corals. Die-back and bleaching was more obvious 
in soft corals than in hard corals. 
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P A R T IV 
The practical use of it all: Using 
ecological information to help conservation 
of the studied ecosystem 
In this fourth and final part of my thesis 
I use the information gathered in all 
previous parts to suggest new management 
options to the Natal Parks Board, the 
conservation authority in charge of the 












MANAGEMENT OPTIONS FOR THE ST. LUCIA AND MAPUTALAND MARINE 
RESERVES (N-NATAL, SOUTH AFRICA) 
Abstract 
The information gathered in the previous chapters about ecological 
patterns and processes underlying the coral communities in 
northern Natal is used to provide management options for the 
marine reserves within which these communities are situated. Three 
basic community types were i dentified using a structural typology 
approach. It is suggested that use of the reefs should be limited 
according to the sensitivity of their communities to damage by 
human activities. Therefore it is suggested to limit access to 4-
Mile Reef in the Central Ree f Complex, while no restrictions need 
to be imposed on the other reefs. Due to the prevailing currents 
it is suggested that a sanctuary area be enforced in the Northern 
Reef Complex rather than in t 'he Southern Reef Complex. Reefs in 
the Northern Reef Complex a r e more di verse and could serve as 
larval reservoir for restocking the downstream reefs. The general 
condition of northern Natal reefs with respect to damage by 
divers, oil pollution, general pollution, crown of thorns etc. is 













The previous chapters have given us insight into the hermatypic 
hard-coral fauna of South Af r ica, the coral community structure on 
the various reefs and the major forcing factors on these 
communities. As these reefs are situated within the boundaries of 
two marine reserves (the St.Lucia-North and Maputaland Marine 
Reserves), it is possible to use the now available information 
about pattern and processes within the coral communities to 
provide management options based on a sound understanding of the 
area's ecology. Coral reefs have been identified as systems of 
particularly high value to conservation (Kenchington, 1988). This 
is partly due to their biological richness, for coral reefs rank 
among the world's most di verse ecosystems, but al so beccause of 
their enormous appeal to the tourism industry (Rogers et al, 1988; 
Sybesma, 1988). South Africa's coral reefs are witnessing ever 
increasing popularity, with big game fishing, spearfishing, 
snorkelling and particularly SCUBA-diving being the most commonly 
practiced recreational spor s on the reefs. While all South 
African coral reefs have been in the custody of the Natal Parks 
Board and have also been managed by this authority, the question 
has arisen, whether special management options had to be found. 
Tourism in areas administe r ed by Conservation Bodies provides 
welcome revenue which can be reinvested in the continued 
preservation of the money-producing resource or other systems in 
need of conservation. It is also necessary for provincial or 
national conservation bodies to make the areas under their 
legislation available and beneficial to the general public. 
I have therefore attempted to provide management options for the 














































Fig. 1: The location of coral reefs in Maputaland in northern 
Natal, South Africa. Coral reefs are indicated as shaded 
areas. The Marine reserves extend from the high-water mark 
three nautical miles seaward. The two dotted areas (one in 
the St. Lucia and one in the Maputaland Marine Reserve) are 













Reserves, which will allow a maximum number of visitors to enjoy 
the reefs while doing the least damage to the coral communities. 
The management options discussed in this paper are based on 
studies on the patterns and processes underlying South African 
coral communities (see previous chapters). 
Material and methods 
The location of South African coral reefs relative to the marine 
reserves is indicated in Fig. 1. The biological patterns of coral 
communities on these reefs are discussed in Part II and the 
geological setting in Ramsey & Mason (1990). Coral community 
analysis was performed using the line transect method (Loya, 
1978). The transects were then subjected to correspondence 
analysis (Digby & Kempton, 1984) in order to realize patterns 
within the communities. All r eef complexes were surveyed, although 
emphasis was laid on studying the Central Reef Complex, which 
receives most visitor pressure. Having _ quantitatively surveyed the 
reefs and determined the coral community types, additional 
qualitative observations were used in order to provide information 
on every reef. This was neccessary for drawing up a map of coral 
community distribution in the Sodwana Bay region. 
Quantitative damage assessment was performed using the same 
modified line transect methods as in Rieg! & Velimirov (1991). 
Figures of diver-frequency per reef were obtained from the warden 
in charge of the marine reserves based at Sodwana Bay National 
Park. These figures were obtained by means of an obligatory 
questionnaire filled in by each boat operator previous to the 
launch, indicating the duration and destination of the trip, what 












take place from the boat, the number of divers and the reef 
visited. Daily records have been kept since 1986. As all reefs are 
only accessible by boat, it is thus possible to determine the 
exact number of dives on each reef and to identify areas of 
highest pressure. 
In an attempt to identify those coral conununi ties most prone to 
damage by recreational use, I adopted the concept of structural 
typology, as described by Bradbury et al. (1986) and Bak & Povel 
(1988), to re-evaluate the coral conununities described in Part II. 
This type of ana l ysis concentrates on describing conununities using 
physical attributes of the corals (growth form and shape) rather 
than taxonomical attributes (identification to species level). As 
coral growth form is however gene r ally related to damage-
susceptabili ty (R i eg! & Velimirov, 1991), this approach allows us 
to assess the likelihood with which damage may occur with i n any 
given conununity type. Using this approach, coral conununities were 
classified into "damage-susceptibility-categories" using the 
results from the conununity study in Part II. 
As breakage usua l ly is one of the dominant forms of damage due to 
recreational use of coral reefs (Rogers et al., 1988; Rieg! & 
Velimirov, 1991) it was possible to estimate the effects of 
breakage in the dominant branching corals using results from Part 
III, Chapter 1. 
Results and Discussi on 
al Characterisation of coral communities 
The correspondence analysis grouped the transects along two axes, 
which were determined largely by the frequency of branching 
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Fig. 2: Ordination by correspondence analysis of all transects 
obtained from 5 reef sites in northern Natal. Three 
distinct clusters correlate to three distinct conununi ties 












overlap existed between the clusters, but it was nevertheless 
possible to correlate the clusters to three ·distinct coral 
communities. One cluster, 
comprised only transects 
stretching 







while the second cluster differentiated into two sub-clusters 
along the positive x- and y-axis. The central cluster, spread 
around the 0-point comprised transects from almost al 1 sampled 
reefs; a third cluster, with the greatest d i stance to all other 
clusters comprised only transects from greater 25m depth (Fig. 2). 
all The type 1 coral community 
This community is found on the flat, deep outcrops, such as 4-Mile 
Reef in the Central Reef Complex and Kosi Mouth Reef i n the 
Northern Reef Complex (Fig. 3). It is dominated by hard corals of 
the genus Acropora. These are either branching A. austera and ~ 
horrida, tabular A. hyacinthus and A latistella or plate-like ~ 
clathrata. All these species are characterized by a g reater 
extension into s pace than attachment to the substratum. Thi s makes 
them susceptible to breakage. However, a certain amount of 
breakage occurs naturally and aids asexual reproduction. 
Implications of this phenomenon were discussed in Part III, 
Chapter 1 and will be discussed further in the paragraph on diver 
interference. Platelike corals, such as A. clathrata, are less in 
danger of being damaged by divers due to their very thi c k and 
robust skeleton. 
This type of coral community is particu.larly sensitive to breakage 
by careless divers and by anchoring. Repeated anchor drops wil 1 
reduce even initially large branching or tabular coloni es to 












been shown in other parts of the world that Acropora communities 
are very susceptible to e nvironmental changes , as could be 
associated with increased use by tourism, and major losses in 
Acropora-dominated habitats have been reported (Jaap et al., 1988; 
Porter & Meier, 1992). 
The type I community is the most fragile coral community occurring 
in South Africa. Measures for its protection should include strict 
prohibition of anchoring on or near these reefs and a 1 imi t to 
maximum allowable dives per day. 
a2l The type 2 coral community 
This coral community type is typical of most of the Maputaland 
Reef Complexes and is the most extensive. It covers most of the 
hard substrata in less than 18m depth. It is found on all shallow 
substrata in the Southern Reef Complex (Leadsman Shoal, Red Sands 
Reef), the Central Reef Complex (2-Mile Reef, 9-Mile Reef) and the 
Northern Reef Complex (Fig. 3 ). Within this community type there 
are further differentiations caused by differential sedimentation 
levels on the reefs (see Part II). These different subcommunities 
can however be grouped together for the damage-risk analysis as 
the growth form of their dominant community members is the same. 
The typical corals of this community type are soft-corals (genera 
Lobophytum, Sinularia, Sarcophyton) and massive, hemispherical 
hard-corals (family Faviidae, Poritidae). 
As a consequence, breakage is not a common occurrence and not a 
natural phenomenon which enhances asexual reproduction in these 
communities. Any form of co r al breakage must be considered as 













for each 1tructural typ. a aample of typical 
apeci•• 11 mentioned 
branching hard-corals 
(Acropora austera. A. horrida, A. tloridaJ 
vase-shaped , platalike hard-corals 
(Acropora clathrata. Turbinaria mesenterina) 
tabular hard-corals 
(Acropora hyacinthus , A. latistella, !.:. 
aculeus, A. tenuis) 
massive bard corals 
(Faviidae , Poritidae. Siderastraaidae and other' 
soft-corals (Sinularia spp., Lobophytum spp. J 
White Sands 
aoft-corals (Sarcophyton spp . J 
1ea tans (Acabaria spp . , Ho!!Qphyton spp . J 
cup-sponge (Ircinia spp . J 
~ other sponges 
I!! 
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Community type : 
Type 1 dominant 
Type 2 subordinat 
Type 2 
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Type 3 community 
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Type 3 community 
Fig. 3: Distribution of coral reefs and coral community types in 
the Sodwana Bay area, Central Reef Complex. Map modified 
after an original by P. Ramsey ( 1992). The structural 
typology of the coral communities is indicated by means of 
symbols explained in a key. Suggested management options, 












Moreover, the soft-coral dominated "reef-top sub-community" is 
particularly hardy and tolerant of physical damage, due to the 
elastic growth form of the soft corals (Wainwright et al., 1976). 
The major dangers to the corals of these communities are tissue 
lesions, caused by careless contact with divers, or boat anchors. 
In the case of hard corals, tissue lesions can become infected by 
bacteria or algae and lead to outbreakes of diseases like black or 
white band disease (Antonius, 1985), which can potentially damage 
large areas of reef. However, none of these diseases have yet been 
recorded in South Africa. The susceptibility of soft corals to 
infections has not yet been investigated. A small experiment using 
the dominant soft coral genera Lobophytum, Sinularia and 
Sarcophyton, in which 5cm2 areas of tissue were cut from 10 
colonies each, did not reveal any adverse effects after 3 months. 
Most corals had al ready regenerated a third to one half of the 
lost surface tissue. 
a3l The type 3 coral community 
This community is only found on the deep parts of the reefs in 
depths greater than 25m. It occurs on all deep hard bottom areas 
and has been observed in the Southern Reef Complex (deep Red Sands 
Reef), the Central Reef Complex (deep 2-Mile Reef ("Sponge Reef"), 
deep 7-Mile Reef) and the Northern Reef Complex (deep Kosi Mouth 
Reef, Fig. 3). It is dominated by sponges (cup-sponges, Ircinia 
spp.) and sea-fans (Acabaria spp., Homophyton spp.). In this area 
numerous unattached species of hard coral are found ( Cycloseri s 
costulata~ .C.... marginata, C. cyclolites, Diaseris distorta), which 
are easy to collect and may be decimated by poaching. Neither the 












As this conununi ty grows under very low light conditions at the 
lower edge of the depth-range of photosynthetic activity in most 
corals (Part II I , Chapter 3), it can be hypothesized, that growth 
rates may be slow. Damage done to corals at that depth is likely 
to heal slowly. However, the greater part of the conununity is made 
up by sponges and ascidians. In the absence of any data on the 
susceptibility of these organisms, it is advisable not to allow 
any activities, which are potentially capable to inflict major 
damage, like boat anchoring, to take place on these conununities. 
Divers should be strongly discouraged to sit in cup-sponges 
(Ircinia spp.) or handle any other organisms due to possibly slow 
regeneration rates. 
bl Distribution of diver frequency on the reef 
The numbers of divers and dives on northern Natal reefs have 
steadily increased in the period from 1986 to 1992 (Fig. 4). 
From 1990 to 1993, 88% of all dives took place on 2-Mile Reef 
(Fig. 5). Almost all dives took place in the Central Reef Complex. 
The distribution of diver frequency on the reefs is such that the 
highest pressure i.e. the highest number of divers) is on 
conununities with a low damage-likelihood, as the conununities found 
over most of 2-Mile Reef fall into type two. An increase of diver-
pressure on 4-Mile Reef is not desirable, due to the fragility of 
the coral conununity. 7-Mile and 9-Mile Reefs are not considered to 
bear fragile conununities and could therfore receive greater 
numbers of divers. 
If restrictions of the number of divers were to be imposed on any 
reef, this should be done on 4-Mile Reef. The relatively robust 
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Fig. 4: The number of divers who have been visiting the Central 
Reef Complex in the Sodwana Bay area as an indication of 
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Fig. 5: The d i stribution of diver pressure on the reefs in the 
Maputaland and St. Lucia Marine Reserves. Almost all diving 













cl Quantitative damage assessment 
Although quantitative damage assessment was undertaken to 
determine the amount of coral breakage and tissue damage inflicted 
by reef users, it was discontinued as no sensible results could be 
obtained. Due to the high wave action on all 





visible signs of diver damage (Rogers et al, 1988; Riegl & 
Velimirov, 1991), were quick ly exported from the reefs. They 
accumulated in a wide fringe of calcareous fragments around the 
reefs (Ramsey & Mason, 1990). Due to the short period of time in 
which the fragments stayed in the area where they were broken, it 
was not possible to keep track of breakage quantitatively. A 
general count of all encountered broken fragments was not useful, 
as it was desired to allocate the fragments to the coral community 
they were derived from. 
While the direct counting appr oach failed, the nature and species 
composition of the coral communities made it possible to predict 
areas susceptible to damage. 
dl diyer interference 
The most common form of d iver interference with the coral 
communities were touching, breakage and resuspension of sediment. 
Talge (1991) has shown that touching alone has no visible effects 
on coral health, but speculate s that stress may be caused by the 
removal of mucus via adhesion to the diver's hand (or glove). The 
possibility that this action might result in stress cannot be 
excluded. As experiments in Pa rt III Chapter 3 have shown, mucus 
on the coral surface is very important for the corals and its 












Repeated removal of a large proportion of this mucus could be 
detrimental to the corals by forcing them to invest energy into 
regenerating the lost mucus, rather than investing the energy into 
growth and reproduction. 
The effects of breakage on a branching coral ( Acropora austera) 
were investigated in detai 1 in Part I I I, Chapter 1. The results 
showed clearly that the mortality of broken parts is very high 
(only 10% of al 1 fragments survived a three month experimental 
period). Breakage in shallow areas of the reefs lead to the loss 
of the fragments and no local regeneration is possible. In deeper 
areas (beyond 18m ) only big fragments survived. As most fragments 
produced by divers are small and cylindrical , consisting mainly of 
a broken tip, they have virtually no chances of survival (Part 
I I I, Chapter 1) . Breakage by divers must therefore be considered 
as detrimental to the coral community, as hardly any regeneration 
can be expected and therefore no enhanced asexual reproduction can 
be expected. This situation seems to be the same in tabular 
species, although it has not been investigated experimentally. 
The resuspension of sediment and subsequent smothering of corals 
may have serious consequences on a localized scale but not on a 
general scale. Experiments in Part III, Chapters 2 & 3 have shown 
the consequences sedimentation may have on both hard and soft 
corals. Smothering by resuspended sediment has serious 
physiological implications · (Part I I I, Chapter 3), which may lead 
to tissue necroses if sediment levels continue to be high (Part 
I I I, Chapter 2) . Coral communities adjacent to sandy areas are 
especially at risk. During times of high wave action natural 












fin-action, but much of the accumulated sediment is removed by 
wave-action. 
e) signs of degradation 
As all of the reef systems within the Marine Reserves were sampled 
in detail, it is possible to compare the heavily-used reefs within 
the Central Reef Complex with the little-used reefs in the 
Northern Reef Complex and the completely unused reefs in the 
sanctuary area in the Southern Reef Complex. The present study 
suggests that no serious degradation of coral communities has 
taken place in the Central Reef Complex. Although qualitative 
observations suggest a highe r frequency of broken corals and a 
lower frequency of unattached mushroom-corals (Fungiidae), which 
are easily subject to poaching, it is very difficult to quantify 
these observations. This is due to the patchy nature of natural as 
well as anthropogenic disturbance in an unpolluted coral reef 
system. This makes it inherently very difficult to compare natural 
damage with human-induced damage (Rogers et al., 1988; Rieg! & 
Velimirov, 1991) and more detailed studies are needed to confirm 
the present findings. It is advisable to set aside specified areas 
within the Central Reef Complex for continuous long-term 
monitoring. 
fl pollution 
No signs of abnormally elevated pollution levels were observed 
within any of the reef complexes. However, as no measurements of 
water-chemistry were taken it is not possible to provide 
conclusive information on the question of abnormally high nutrient 












sewage management can have seriously adverse effects on the health 
of reef coral communities (Berwick & Faeth, 1988), it would be 
advisable to continually monitor the situation. 
The most common form of pollution found on the reefs was discarded 
fishing line, empty cool-drink and beer cans and floating plastic 
bags. At the present level this pollution cannot be considered as 
seriously damaging the communities, although efforts should be 
taken to keep pollution levels low. Plastic bags, especially, can 
cause damage to corals, by suffocating tissues underneath (Rogers 
et al., 1988) . Fishing 1 ine is often f o.und wrapped around coral 
colonies and can lead to breakage or, alternatively, be 
incorporated into the coral skeleton. It is not considered to be a 
major hazard at present. Empty drink-cans erode quickly and, 
unless present in large numbers, generally seem to interfere 
little with corals. They may however cause some localized physical 
damage in time of high water-motion, when colliding repeatedly 
with corals or other sessile organisms. ) ,,. 
gl oil pollution 
The grounding of the greek oil-carrier "Katina-P" in winter 1992 
off Maputo (Mozambique) and the subsequent input of weathered oil 
clumps into the surface waters of the marine reserves was 
witnessed during the course of this study. Oil pollution has 
seriously adverse effects on the general fitness of corals, 
interfering with the health of their tissues, feeding mechanisms 
and reproductive abilities (Loya & Rinkevich, 1980; Peters et al., 
1981). In the case of the "Katina-P" spill, only weathered oil-
clumps and tarballs reached the Maputaland coast. The most 












likelihood already volatilized and the spill did not appear to 
cause any serious damage to South African coral communities. 
Although the Northern Reef Complex was not visited during the time 
of the spi 11, no obvious signs of damage were observed on the 
coral communities in the Central Reef Complex. As the coral 
communities within the marine reserves do not reach the surface, 
their susceptability to direct damage by surface slicks is 
limited. In case of an oil spill within the marine reserves, some 
damage can be expected, due to soluble substances in the oil 
reaching the corals via the water-column. Special care has to be 
taken to avoid even small scale spills of petrol or diesel within 
the marine reserves, as these substances are even more poisonous 
to marine life than raw-oil or bunker fuel (Clark, 1986). 
The practice of washing cars and boats in the lagoon formed in the 
mouth of the Mgobeseleni Stream should be strongly discouraged, as 
this leads to input of water soluble fractions of grease, oil, 
petrol and diesel. In the long term, and especially at peak 
holiday time, when a great number of vehicles and boat engines are 
washed every day in the stream, this practice may lead to 
unacceptably high levels of hydrocarbons in the stream water 
emptying into the bay. This may lead to a slow degradation of 
animal and plant communities close to the river mouth. 
hl coral bleaching 
Al though this phenomenon has been observed in many areas of the 
Indo-Pacific (Brown, 1990; Brown & Ogden, 1993, Meesters & Bak, 
1993)), it has not been reported to be of any significance in 
South East Africa. During the present study one single incident of 












about lm2. This should however not be taken too lightly and long-
term monitoring of the coral communities is highly advisable. 
fl crown of thorns and Drupella cornus 
The coral-eating starfish Acanthaster planci (the infamous crown-
of-thorns) and t he snail Drupella cornus have been known to cause 
• 
serious damage to reef coral communities all across the Inda- • 
Pacific (Endean & Cameron, 1990; Cameron et al., 1991; Turner, ~ 
1992). No abnormally high densities of either organism were found 
during the present survey. It is suggested, however, that a track 
should be kept of the numbers of both species through a permanent 
monitoring program. 
gl location of sanctuary areas 
Two sanctuary areas, in which no human activities are permitted, 
are currently being enforced, one in the St. Lucia Marine Reserve 
and one in the Maputaland Marine Reserve (Fig. 1). Only the St. 
Lucia sanctuary area includes coral reefs, the two southernmost 
coral reefs in Africa, Red Sands Reef and Leadsman Shoal. While 
sanctuary areas are a very welcome feature of every reserve, 
several reasons would suggest a repositioning or extension of the 
present sanctuary areas. 
The southern sanctuary area lies downstream of all other reef 
areas and therefore receives larval stock from the northern reefs. 
Due to the prevailing currents, with the Maputaland coast being 
swept by the southwardly flowing Agulhas current, these southern 
reefs have only a receiving but not a broadcasting function, as no 
coral cornmuni ties of any importance are found further south. Due 













Fig. 6: Suggested sanctuary or restricted access areas (shaded) 
upstream of the major reef complexes in order to allow 
restocking of areas in case of degradation of the Central 
and Southern Reef Complexes. It would be ideal to have one 
large restocking area in the most diverse system (Northern 
Reef Complex, see Part II) and a smaller one in an 
intermediate position on the most fragile and diverse reef 
in the Central Reef Complex ( 4-Mi le Reef) . The dominant 
current direction is indicated by arrows. Community 












reach the northern reefs. It would therefore be advantageous to 
position a sanctuary area as far upstream of the main body of the 
reef complexes 
larval input. 
as possible in 
Ideally, this 
order to provide an uninterrupted 
restocking area should also be 
positioned in the area with the highest species richness. This 
situation is found in the Northern Reef Complex (Part I I). The 
upstream sanctuary would serve as a restocking area should the 
downstream reefs ever become depleted or degraded. The ideal 
position for a sanctuary would be in the Northern Reef Complex, 
stretching from the border with Mozambique to Banga Nek (Fig. 6). 
A second, smaller, sanctuary could be positioned on 4-Mile Reef in 
the Central Reef Complex. This reef is the most di verse in this 
area and I have already suggested that access to this reef should 
be limited due to the fragile nature of i t s coral communities. 
This second, further downstream restocking area would serve as a 
bridge between the Southern Reef Complex and the northern 
sanctuary area. 
Conclusion 
The present survey has not found any biologically unacceptable 
levels of damage or degradation of coral communities in the 
St.Lucia (North ) and Maputaland Marine Reserves. 
Three types of coral communities were identified with differential 
susceptability to damage. These categories are based on their 
structural typology as determined by the growth form of the 
dominant corals in the communities. The most fragile coral-
cornmunity type is found on 4-Mile reef. It is suggested that diver 
numbers on this reef should be subject to strict regulation. Ever 












sensitive reef, with potentially irreparable damage. No signs of 
degradation were found on 2-Mile Reef, on which roughly 90% of all 
dives have been taking place annually. Increased use of 7-Mile and 
9-Mile Reefs need not be d i scouraged as the coral corrununities 
there are similar to those on 2-Mile Reef and, if appropriate care 
is taken, no serious damage can be expected. Further information 
on coral corrununi ties within the marine reserves can be found in 
Part I I. 







a permanent monitoring 
possible changes in 
program be 
the coral 
It is suggested that the Northern Reef Complex be set aside as 
sanctuary area, in order to secure a guaranteed undisturbed area 
upstream of all other reefs. This area could then serve as 
reservoir of larval stock for downstream reefs. 
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